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Some Recent Improvements in Screw 
Machines. 


In our issue of July 10 we gave an illus- 
trated description of a heavy screw machine, 
which, as we stated at the time, embodied | 
some new features which we should illus- | 
trate more in detail ; | 





this we now do on this | 
and the succeeding pages. 

The first of the illustrafions is an enlarged 
view of the head. with detail cuts showing the 
construction of the improved automatic rod 
feed and the chuck, the enlarged detail view 
of the former being at the left over the rear 
spindle bearing. As will be seen, this con- 
sists of a cylindrical shaped 
casing, within which are 
the two feed rollers shown, 
the faces of these rollers 
being of such shape that 
they readily grasp either 
round, hexagonal, octag- 
onal or square stock. As 
will be noted, one of these 
rollers is placed each side 
of the hole through the 
spindle, and is fitted to the 
end of a short shaft which 
passes through a bearing, 
and has at its other end a 
These 





worm - wheel. 
worm-wheels are driven by 
worms which are on the 
ends of shafts which pass 
through the body of the 
case, and at the other end 
are provided with small 
pinions which are in en- 
gagement with a ring gear, 
which is seen in the general 
view of the head at the 
rear end of the spindle. 
Ordinarily when the 
spindle is in motion this 
ring gear revolves with it, 
and as all parts of the feed 
mechanism then 
together, there is no motion 
of the feed rolls upon their 
axes; but attached to the 
ring gear is another ring 
which number of 
projections on its periph- 
ery, with which stop 
worked by the larger of 


revolve 


has a 


a 


spindle in the ordinary way; Bis a sliding 
collar, having fixed to its inside surface two 
wedges, which, as the collar is moved back by 
the system of levers and connections shown, 
force the pieces Ctoward the center, and these, 
acting upon the wedges D, force the wedge- 
shaped collar Hforward. Inside this collar is 
the spring collet F, which grasps the stock, it 
being split in the usual manner to provide 


for opening and closing. | It will be noticed 


that the forward end of the split collet is 
square where it rests against the inner face of 
the cap G, and as the tendency of the collar 
E is to force it forward against this face 
when closing it, there is no end motion of the 





chuck. 


It will be noted that the only con-| 
nection between the feed mechanism and the | 
chuck is by the small rod which runs along 
beside the head, the hole through the spindle 
being free of all working parts, and therefore 
admitting the largest possible stock, so that the 
capacity of the machine is the same, whether 
these improvements are used or not,so far as the 
size of stock which can be worked is concerned. 
The second engraving on page 1, and Figs. 
4, 5 and 6 on pages 2 and 8, represent what is 
called the ‘‘ second end attachment,” which, 
when desired, is furnished with this or any tur- 
ret machine made by this company. The gen- 
eral plan view on page 1 has all the extra 








the two vertical hand levers 
can be brought into con- 
tact, thereby arresting the 
motion of the gear, and 
as the spindle goes on re- 
volving, carrying the small 
pinions around the gear, 
are revolved 
their axes, and, by means 


they upon 


of the worm gearing 

already described, rotate the feed rolls 
and advance the stock. It will be noticed 
that there are springs above each roll, 


which press them to the stock sufficiently to | 


give the feed, and the rolls can be adjusted 


for different sized stock by screws which | 
| trolled by the same lever, the movements of 


project through the case. The rollers, when 
the stock is not feeding, act to steady it and 
hold it central with the spindle. 

The construction of the chuck will be un- 


derstood from the details given in the general | 


9 


view, and from those on page 2, which have 
been made from working drawings. A is 


the body of the chuck which screws onto the 


| chuck first 





placed a chuck C (Figs. 4, 5 and 6), which 
has a shank the same as any other turret tool, 
and is put in place and removed in the same 
way. Pivoted in the body of this chuck is a 
square frame of steel, the lower part of which 
is continued on out to form the lever A, 
which carries at its outer extremity a roll 
which engages with the cams B and B’, 
These cams are attached to the turret slide, 
and therefore move back and forth with the 
turret. In this square frame are placed the 
jaws which grasp the work and hold it while 
being operated upon. The 
these jaws does not turn with them, but is 
held in the body of the 
chuck, and is tapped into 
the upper one of the two 
jaws, so that when the jaws 
are turned by the action of 


screw seen above 


the cams the effect is to 
tighten them upon the 


work by forcing the upper 
The 
height of the screw can be 


one down upon it. 


adjusted by a wrench to 
secure the proper gripping 
force. 

Supposing one end of a 
tin- 
ad- 


piece of work to be 
the turret 
vanced in the usual manner 
so that the jays of this 
fin 


ished, is 


chuck pass over the 
ished portion, but remain 
open, allowing the work 
to turnas usual. The piece 
is then cut off and rests 
in the jaws, the chuck being 
then in the position C(Fig. 


4). Now when the turret 
slide is drawn back the 
turret automatically — re- 


volves, bringing the chuck 
into the position C’, and 
the lever into position A’. 


By the swinging of the 
lever and the = gripping 


jaws, the work has now 
been brought into line with 
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collet whatever during the closing, and as 
during this operation the feed rolls at the 
back keep the stock firmly against the stop, 
the greatest accuracy is obtained in regard to 
the length of pieces cut off. The move- 
ments of the feed and of the chuck are con- 


the different parts being so timed that, when 
a piece has been completed and cut off, the 
opens, releasing the bar, after 
which, by the continued motion of the hand- 
lever in the same direction, the feed is thrown 
into operation, a reverse movement of the 
lever stopping the feed and then closing the 


parts composing this attachment shaded, the 
regular parts of the machine being in outline. 
Where this attachment used, the back 
gears are placed beneath the main spindle, 


is 


and, occupying the place where the back 
gear shaft usually is put, is a supplementary 
spindle, which is at the same height and par- 
allel to the main spindle, being driven by 
means of spur gears with an intermediate, in 
the same direction, and (unless otherwise or- 
dered) at the same speed. At its forward end is 
fixed the tool for doing the work, which may 
be a drill, die, tap, mill, or any tool adapted 
to the character of the work to be done. 





the supplementary spindle, 
and at the same time the 
upper one of the two jaws 
has been forced down by 
the screw, firmly gripping 
the work. The next ad- 
vance of the turret per- 
forms the first operation on 
a new piece, and at the 
same time by the same 
movement the supplement- 
ary spindle performs its 
operation upon the other 
end of the piece held in 


the turret chuck. Upon 
the turret being again brought back, 


the chuck is swung into its original posi- 
tion by the cam B’, while at the 
time the jaws open and allow an automatic 
This auto- 


same 


‘ejector to push the piece out. 
matic ejector is, however, not used on the 
larger sized machines, where the weight of 
the pieces made would make it objectionable 
to have them thrown down, and it is not 
shown on the drawings. It will, of course, 
be seen that on many kinds of work this at- 
}tachment is calculated to be of great ser- 
| vice, as, for instance, in finishing the heads 


of screws, or threading the ends of studs. 












































































































The machine is also furnished with a chas 


ing attachment where it is desired, and all | haust will not produce the maximum effect, | 


these features are so arranged that all of 
them can be used without interference one 
with the other, or any one or more of them 
be at The 
builders Lamson Machine 


can dispensed = with 
the 


Company, Springfield, Vermont. 


pleasure, 


are Jones & 





RR 
Exhaust Pipe Nozzles and Steam 
Passages, 
The committee of the Master Mechanics’ 


Association, Charged with the duty of inves 
tigating the above subject, reported at the re 
cent meeting as follows, it being understood, 
however, that it had not yet completed its in 
vestigation of the subject. 

‘* Your committee on the subject of steam 
exhaust 
leave to report that during 


pipes, passages and nozzles, beg 
the past two 
years the individual members of the com 
mittee have made a number of experiments 
with a view of tinding some foundation to 
start from on which to determine the size of 
exhaust nozzles in proportion to other parts 
of the engine or boiler. 

The conditions that must be fulfilled by a 
successful and desirable nozzle are : 

That it must create draught enough on the 
fire to make steam, and at the same time im 
pose the least possible amount of work on 
the pistons in the shape of back pressure, 

It should be large enough to pro 
duce an early uniform blast’ without 
lifting or tearing the fire, and 
economical in its use of fuel. 

After two years of ex- 
periment 


-_ 


and research 
your committee has come 
to the conclusion that, 
owing to the great diver- 
sity in the relative pro 
portions of the cylinders 
and boilers, together with 
the difference in the 
quality of the fuel, that 
any rule which does not 
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shall be central, and consequently the ex 


| while the single exit being in the axis of the 
| stack will produce the maximum effect, and 
l can, in consequence, be made larger and re 
duce the necessary back pressure. 

Your committee regard neither of these 
without some qualifica 
We have found that there is very little 
difference in the back pressure in either plan, 
So 
true is this that it is impossible to determine, 


opinions as correct 
tion, 


and this is entirely a question of design, 






























recognize each and all 
of these factors would utterly 
worthless, The quality of fuel is one 


be 











of the most important factors, and 
must be recognized, The diameter of the 
cylinder cannot be taken and the stroke and 
other proportions ignored. 

The size of stack alone, without taking in 





























Fit Spindle Very Close 
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future engines ordered by their roads, The 
questions which were to be determined were 
the total heights of the pipes and the height 
of the bridge, relative to that of the pipe. 
Also the relation of the area of each exit at 
meeting point to the final exit. The first of 
have not determined. 
Starting with the idea that, in order to reduce 
the effect of the exhaust of one cylinder 
upon the other, bridge must be carried nearly 
to the top of pipe, we have found that the 
height had no perceptible effect in this direc 


these questions we 
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exceed that of the final exit, and the indica 
tions, so far, are that this area can, with ad 
vantage, be made decidedly less than the 
final one; how much less we do not know. 

Your committee, while aware that, in addi 
tion to the types of nozzle mentioned, there 
are various annular ones as well as those in 
which the discharge is spread after leaving 
pipe, but as yet we have not been able to 
test their merits as compared with plain 
pipes, except in the case of the Smith triple 
expansion pipe, on which experiments are 
now being made, and so far we have found 
that this pipe allows the engines to steam 
freely with a very large final opening, and 
we are in receipt of several communications 
from those using them, in which considera 
ble fuel economy is reported. 

Your committee would also state that the 
use of a large final exit relative to that of 
piston does not of itself imply low back 
pressure. They have more than once been 
misled by making this assumption without 
checking it by use of indicator. 

Your committee submits drawing of one 
of the pipes which they consider has given 


good results, together with several cards 
from the engines using it. From these the 


members can judge how results compare 
with those obtained on their own roads, 

In view of these facts, your committee 
feels itself incompetent to advise any plan to 
determine the size of exhaust nozzle in pro 
portion to any other part 
of the engine or boiler, 
and believes that the best 
possible practice is for 
each user of locomotives 
to adopt a nozzle that 
will make steam freely 
and fill the other condi- 
tion named, best de 
termined by an intelli- 





































ir gent use of the indicator 
and a check on the fuel ac 
count,” A. W. Gipps, 
J. A. Ht. 
_ ape 
A New Cotton Gin. 
The simple invention of Eli Whitney, the 
Yankee school teacher, has stood the test of 
7 ninety-seven years and made cotton the great 
crop of the South. Few inventions have 
if lived so long as this without radical modifi 
cations, It has done faithful work, but from 
Fig. 4, 
| i) 
( Seceseen 
LL | 
See ee = a en 
Cc 
r 
acl 
cee 
—— A 
4 a 
; Y 
- aoe HE fat ae 
24O | 



























to consideration the size of cylinder, grate 
and flue area, is manifestly at fault. 

The principal question on which the ex- 
haust nozzle practice of the country splits is 
whether the pipe shall be double or single. 

Those using the double pipe claim that in 
this way only can the exhaust from one cyl- 
inder be prevented from adding injurious 
back pressure en the other, while the advo- 
cates of the single nozzle urge that the use 
of two exits requires that neither of them 
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Vig. 3, 


| from the card alone, which type of nozzle is | tion, but the greater the height relative to 
| that of the pipe, the greater was the difficulty 

Your committee is also of the opinion that | in preventing the discharge from crossing in | 
the use of the single exit does not insure con- | the stack. 


used, 


centricity of the exhaust steam with stack, 


IMPROVEMENTS IN SCREW MACHINES.—SEE Paap 1. 























Acting on this, your committee has in 


and that in very many of the single pipes the | some instances reduced the height of bridge 
steam is not discharged even approximately | to much less than half that of pipe, with no| pronounced a success, It is a compact, sim- 


central. 


| increase of back pressure. 
The greatest part of the experimenting of | is of the opinion that the most vital point in | 


Your committee | 


has not satisfied the 
Inventive genius has tried time 
and again to improve upon it, and now suc- 
cess is reported as attained, this time also by 


an economic standpoint 


present age, 


|a Northern genius, 


This new machine has just been tested and 


ple machine, On top is a hopper which ex- 
tends across the gin. In this is placed the 


the committee has been with single pipes, | the design is that the area of each of the two| cotton as it comes from the field. Under 
if S S 2 | 2 . . . . ” 
with a view of embodying the results in! pipes where they combine shall in no case! neath the hopper isa ‘ picker” to separate 
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it, 
to at 


velocity, which frees the cotton from dirt, 


a drum with ribs, running ue vreat 


sand, and pieces of the leaf, ‘The cotton then 
drops onto a set of steel rolls, one-half an 
inch in circumference, which have a play of 


about six inches. Above this is 


an ‘‘agitator,” which turns 


the | 


seeds around, and ina trice they 


are separated from the staple. a 
The seed falls into one compart iz 
ment, and the pure white lint into 3 
another. ‘The results are claimed $ 


as equal to the best hand work, 
and every fiber of the lint is saved. 


oe 


It works particularly well) with 


ao 
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The cotton is delivered from these rolls pieces /, which are firmly riveted to the frames 


by pairs of horizontal angle irons between the 


vertical 


members 


of which the forging is 


placed, and all three are riveted together. 


These diagonal ties (one on either side of the 


valve casing) are bolted and keyed to planed 





Sea Island and long staple cotton, 


and, what) is particularly to its 

















cheeks on the casting ; 
the keys are. slightly 
tapered, so that initial 
stress can be put upon 
the ties, 

, 





credit, leaves the seed so. free 
from fiber that no second opera 

tion is necessary, If this new 

gin does the work its friends claim 

it will, it will be worth an im | 
mense amount of money to the 
South.- Manufacturers’ Record 


and her Armament, 


The ‘ Vesuvius” 


By M. W. Srewatu. 
SECOND PAPER. < 


Mr. 
allowed to the detail 


Through the kindness of Schuyler, 


such access has been 
drawings that we are enabled to show them 
quite fully. In Fig. 1, 


the discharge valve casing, ¢ and e’ are the 


ais the barrel, & is 


revolvers containing the projectiles ; a’ is 


the loading section of the barrel ; it is hinged 
at 
lowered into the horizontal or loading posi 


to the discharge valve casing und is 


lig. G6. 


Sen 


ke W 
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Ske Paget 1. 


The air conduit leading to the firing reser 


voir is 


12 


inches in diameter, and the dis 


tion, and raised to the firing position by the charge valve has an equivalent opening into 


double-acting hydraulic ram The dis 








The 210° lineal 


feet of 16° inch 






head into the gun-room, and are flanged to 


on 
lhe 


common 


210 feet of 
to the 
% guns, and it {s connected to each by a 12 


the distributing castings. 
tubes form one reservoir 
inch conduit; a stop valve to separate the 
reservoir into two parts is shown at /, Fig. 1. 
This is for experimental purposes. 

The dotted lines at a” show the position of 
the end of loading section when in the load 
ing position, e is the loading ram used for 
loading the projectiles, and also for transfer 
ring them from the section @ into revolver c, 
and frome toc’ and vice versa. The auxili 
ary valve isshown at g, the firing levers at A, 
Fig. 11, and the levers for the loading opera 
tions and the interlocking system, are shown 
inaclusterat sz, Fig. 1A. The levers in Fig 
are placed in the conning tower, and are con 
nected to the clusters of levers shown at /) in 
Kig. 1A. 


gun-room 


The projectiles are carried to the 
the A 
(Fig. 8) is attached temporarily to the muzzle 


through barrel, trough 
of the gun, the projectile is lowered into it, 
The butt 
is placed nearest the muzzle, and the line is 


and a line is attached to each end 


passed through the barrel into the mouth of 
the 
sheave, and out through a hole in the top 


discharge valve under a temporary 
Men at each end then take the lines and) pass 
the projectile down until it strikes the face of 
the 


have it in control by the use of the two lines. 


discharge valve mouth; they always 


When it is all the way down the section is 


lowered, the line drawn down through the 


barrel and attached to the arm of the ram, and 
the projectile is pulled out of the barrel into 
the révolver. The loading ram has a stroke 


of about 14° 6", but is arranged so that a pro 


jectile may be transferred a distance of about 


20 feet. Tt may be seen on a larger scale 
in Fig. 2.) The cylinder (77) is supported be 
tween two TP benms, whieh serve as euides 
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by a supporting crosshead (66) of an inverted 
U form, to pass over the cylinder heads; it 
runs on the same guides as the driving cross 
There 
head (70) of the same character as 66, 
BA the , 
with its lever for operating the hydraulic 


intermediate Cross 
ig, 


revolver ¢ 


head, is also an 


shows the elevation. of 
motor by which it is driven, also shows a 
of the (68, 69), the 


hydraulic cylinder, and in elevation the driv 


cross-section ruides 
ing crosshead (71). 
An 


in the revolver cells 


through slots 
it 76. This 
arm may be transferred to 75, so that by two 


arm Which extends up 


is shown ¢ 
motions of the ram = piston the projectile is 
transferred twice the length of the stroke, as 
before mentioned, On charging the revolvers 
the projectile is first pulled out of the barrel 
by the arm when in its present: position on 
(74). It 
returned, the arm = replaced, and the project 
When it is 
sired to return the projectile the ram is run 


is then taken off, the ram 


the rod 


ile pushed from = ¢ into e’ de 


all the way ahead, the arm put on at 75, 
and the ram run back, carrying the project 
ile with it. The arm is then put at 76, 


after returning the ram to its forward) posi 
tion, and the projectile is forced into the gun 
barrel by again reversing the motion of the 
ram. In firing, all the projectiles ine would 
be fired, and then those ine’ transferred to ¢. 
Mach revolver is driven by a separate water 
These the 
berth deck, with their shafts vertical and ex 
to 


motor, motors are placed on 


tending down carry worms, Which drive 
the revolvers directly by worm wheels on their 
shafts. 

The cast plate, which is shown at 80, is the 
of the shaft 


It is bolted to a skeleton framing 


mo 


bearing revolver 
shaft. 
tending from the bottom of the ship to the 


full width, suffi 


and motor 


Cx 


berth deck, and nearly its 
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charge valve casing + z " 5.S : e Fig. 1. Es cient room only being 
is the base piece of este , ~ ot left at the sides for 
the gun, so far as it cS E% 2G iw passages past the re 
may be said to have & a) & am volvers, 
one, It locates the The handle 86 oper 
run in the boat, and . ates the reverse valve 
receives the recoil Deck Line 105. ba Jn. of the motor. It is 
stress from firing. Wi ieee == as * yao | ho opened by hand, and 
No movement of re o | ar Sa war is shut off automati- 
coil is allowed. To Water E>) -— cally by the move 
The valve casing te ment of the revolver, 
rests on a bridge of eens so that the operator 
heavy plates and has only to open the 
angles extending all 29 valve and the revolver 
the way across the P moves one space and 
ship, and is firmly — center Line of Revolver stops in the right posi 
riveted to the frames tion for the next pro 
and the keelson. The < jectile to be trans 
Valve casing has ° ferred, This is done 
heavy flanges on r by making the notch 
either side, which rest ae for the spring latch of 
upon the bridge and rt oO ! the lever in a moving 
are bolted to it; the . a. os rim on the rerevolver, 
air conduit extends q and making the clos 
down between the ing movement of the 
flanges. These flanges handle and motion of 
locate the piece, and encom! the revolver in the 
the bridge receives . same direction. The 
through them the vertical stress. The hori- {diameter tubes mentioned are disposed in| for a driving crosshead (71), which receives | loading revolver ¢ is arranged in the same 
zontal stress is conveyed to the bottom of the 3 lines of about equal length, and extend aft | the operating rod (74), which rod lies directly | way. Its operating handle is seen at 23 


ship, and distributed over a considerable 


of the 


fun-room 
length, including 9 or 10 frames, by the forged | ends of the 3 lines extend through the bulk 


under the boilers. The 





above the piston rod (73), and parallel to it, 


The upper rod is carried at its opposite end | pressing the gun is mounted on wrought iron 


The hydraulic ram for elevating and de 


A. 


housings, supported on the rear end of the fixed 
portion of the barrel, and on the tie-bars 
which attach this part to the firing valve 
Stop pieces and a Y-shaped guide 
on the meeting parts of the barrel insure the 


casing. 


alignment of the loading section of the bar- 


AMERICAN 


guides, The object being to provide an ad- 
justment for the latter by endwise movement. 
For making these pieces, a very ingenious, 
though simple chuck is used, which secures 
absolute uniformity. A number of the pieces 
are first turned and finished to size together 
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cylindrical one the size of pieces. This hole, 
however, has been made by first boring such 
a hole as it appears from the outside to be, 
viz., a straight, true hole, the size of the 
Sut afterwards the chuck was fixed 
with its center line at an angle to that ofa 


pieces. 






























































might be called two holes in one, or a single 
hole, one side of which is true, while the 
other is at an angle, or, as a machinist might 
express it, it wabbles. 

Two set-screws are put in, opposite each 
other, one forcing the bar that is to be cut to 




















76 











66 








rel with the fixed portion 
when it comes into firing 
position. To insure the 
proper loading position, 
the hydraulic cylinder 
has been fitted with a stop 
inside, filling the bore so 
that the piston practically 
comes solid against the 
head at the lower end of 
the stroke. 


—-- me 


Shop Notes, 


Mr. Miller F. Moore, of 
Samuel L. Moore & Sons, 
Elizabethport, N.J., has 
recently returned from a 
trip to Europe, where he 
has been looking up the 
matter of shipyard equip- 
ment especially. 








| y Wrought lron 


2% Gas pipe 


Socket uith Circular 
Plate Left in Deck 





He has returned feel- 
ing very enthusiastic re- 
garding the benefits to 
be derived from such a 
trip by any one interested 
in such an establishment 
as his is, and is designed 
While evidently 
filled with admiration at 


to be. 




















the way iron and_ steel 
shipbuilding is carried 
on, on the Clyde, 
knows no reason why it 


he 








should not be as well 
done here, and, so far 
as his own yard is con- 
cerned, things are rapidly 
being put in shape to do 
the work as well as is 
done anywhere, though, 
of course, not on the 
most extensive scale. 
Much of the machinery 
is already in place, and 
some contracts being on 
hand for 
built for private firms, 

the plant is expected 

soon to be in operation, 

No more favorable location for shipbuild- 
ing operations could well be desired than 
theirs. Mr. Moore says the Arthur Kill at 
that point is one-third wider than the Clyde, 
and as it is but a short distance through the 
Kill Von Kull to New York Bay, and every 
convenience is at hand for shipment of ma- 





vessels to be 


terials, either by water or rail, it seems not 
improbable that this may become an im 
portant shipbuilding center. 

In the shops the principal work on hand 
at present is on some Straight Line engines of 
the tandem compound type, and in larger 
sizes than any yet built at Syracuse. Mr. 
Knight, who has charge of the tool-room, 
has been devoting a share of his ingenuity to 
the devising of tools for the work on these 
engines, with some very creditable results. 
Under the guides on these engines are used a 
number of short posts of cast-iron, cylindrical 
in form, with a hole passing through the 
center for a bolt, and turned outside to a 
uniform One end of 
faced off square, while the other is faced at a 


size, these pieces is 


certain angle, which must accurately corre 


spond to beveled seats formed upon the 





Fig. 3A. 








Tuk Vesuvius 


in a bar, which is put into this chuck, in 
which it is cut up into lengths, and the ends 
faced. 

The to the face- 
plate of a lathe, and has in it a hole which 


chuck is made to bolt 


appears to the casual observer to be a plain 
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boring bar, corresponding to the bevel de- 
sired on one end of the pieces, and carefully 
centered so that the cutter started in concen 
tric with the first hole, but instead of going 
straight through, it cut away one side of the 
bore at the proper angle, thus making what 


Fig. 11. 


= I 
65 


one side of the hole, 
while the other forces it 
to the opposite side, and, 
by tightening and loosen- 
ing these screws altern- 
ately, every other cut of 
the cutting-off tool goes 
through the bar square, 
while every alternate one 
goes through at the pro- 
per angle to give the re- 
quired bevel. 

As most of our readers 
know, one of the peculiar 
features of Prof. Sweet’s 
engine is the absence of 
rod packing, in the sense 
that that term is ordinar- 
ily employed—long, solid 
sleeves of babbitt metal 
being employed instead, 
which fit piston and valve 
rods closely. It is an ob- 
ject, of course, to get the 
holes through these as 
straight and smooth as 
possible, and they are 
made to standard gauge, 
not only so that they may 
afterwards be turned on 
a standard arbor, but for 
interchangeability. As 
some of these holes 
showed on looking 
through them a remark- 
ably fine surface, the 
reamer with which they 
were finished became an 
object of interest. It 
was found to consist of a 
hardened and = ground 
steel bar, perfectly plain, 
except that near one end 
was what might be called 
arather broad and _ flat 
key-seat, which had been 
sunk into the bar by ¢ 
milling cutter, not run- 
ning out at either end of 
the bar. The bottom of 
this key-seat was not par- 
allel, but tapering ; that 
is, one end of it was some- 
what deeper than the 
other, and into it was 
fitted a piece of steel cor- 
responding to the key, 
and having formed along 
either of its exposed cor- 
ners cutting edges, which 
were shaped similar to 
those of an _ ordinary 
reamer, ground to size 
in place and backed off. 
Passing down through 
the center of this piece 
are two small screws, 
which are tapped into the 
bar, and serve to secure 
the cutter in place, the 
holes in the cutter being 
slotted, so that, by mov- 
ing it endwise, the size is adjusted by means 
of the taper at the bottom. A good deal of 
grinding of cylindrical work is done here, 
one of the largest size of Brown & Sharpe 
universal grinders being among the equip 





ment. Some grinding is done, however, 
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on work which is too large and heavy 
for this machine, and is, therefore, done in a 
large lathe, and in this connection an inter- 
esting phenomenon has been observed, which 
goes to show the sensitiveness, and (where 
proper conditions are secured) the accuracy 
of grinding operations as compared with 
lathe work. Outside the building, and about 
150 feet distant, is a drop for breaking up 
scrap castings, and when grinding is being 
done in the lathe it is found that this drop 
cannot be used, for the reason that the jar, 
though scarcely noticed in connection with 
the operations going on all around on other 
machines, seriously interferes with the grind- 
ing. 
——————_~ > o__—_ 


Tools for Brass Work. 
By Frep H. Coivin. 


As there is but little written concerning 
brass work, and as it is by no means an un 
important branch of the mechanical arts, a 
few suggestions as to the work, descriptions 
of tools, etc., may not be unwelcome to the 
many tool makers engaged on such work, 
even though we rarely hear anything from 
them. 

The tool maker in a small shop—and this is 
especially true of a brass shop—has little 
time to himself to outline an article, even in 
imagination, and it isn’t to be wondered at 
that he never feels like writing the many 
‘‘kinks” they all have during the little time 
he has at home; still some do, as this will 
testify. 

There is scarcely a brass shop running 
now that has not at least one turret lathe, 
and the majority have several, varying it 
size to suit work. 

Given a good turret lathe and a good tool 
maker and you have a combination that will 
produce an astonishing amount of work, for 
the tool maker will be continually seeing 
methods of doing work, forms of tools that 
will lessen the number of operations, and in 
many ways help a little at a time to increase 
the output, with no greater exertion on the 
part of the turret hands. In this paper, dies 
and taps for brass work—turret work princi- 
pally—will be the subject dealt with—though 
in a modified form, to suit existing condi- 
tions, they might be used for any work. 

There are several conditions to be consid- 
ered in the designing and making of these 
turret dies, and for any tools as well, and 
these seem to be first cost, durability, and 
power consumed, the work produced, of 
course, being of the required standard. 

First cost is many times a bar to the gen- 
eral use of a good tool, though it is a seem- 
ingly short-sighted policy that makes it a 
bar when in durability and lessening of 
power required it far excels the ordinary 
forms. 

Dies for brass usually require more thread 
left in them to act as a guide than dies for 
iron, brass being a metal (¢. e., ordinary brass 
castings) that strips the thread without much 
provocation at times, and the cause can 
usually be traced to having the die too sharp 
—too much ‘‘lead” or ‘‘backing off,” as some 
term it, or too few threads in the die to act 
as guides, 

Several years among such work has devel- 
oped the forms of dies from the old ‘‘split 
ring” die to the one here described, and 
what seems to us to be the best adapted for 
the work of any yet produced. 

A solid die for our work was not to be 
thought of, as the work must be of exact 
size, and kept to standard gauges, and as 

dies will wear 

they must be 
capable of ad- 

justment, 
The 

S ring” 


= 


Ss 
Ss 






‘split 

just 
mentioned was a 
solid ring turned 
to fit a holder or 
collet, the 
thread chased; 
then, after filing in several notches, as shown in 
Fig. 1, it was split and the adjustment effected 
by set-screws at different points indicated, the 
end of the die where cut doing the most work. 


die 


and 
Ss 


This form of die soon gave way to a much 
better one (Fig. 2) and is shown end view in 
the holder, a shank on back fitting the turret 
hole. Fig. 7 
will show 
the form of 
holder. 

A ring of 
is first 
turned to fit 
theholder 
HT, and then 
drilled to 
match the 


set-screws as 


steel 





tg. 2. shown, but 
not drilled through, just enough to admit the 
piston and hold it while being bored and 
threaded. If the holes are drilled through it 
makes four springs for the thread tool every 
cut, and a thread tool chasing steel doesn’t 
last any too long. After being chased it is 
sawed at the screw holes, and a little ground 
or filed off the back ends, to give room for 
adjustment, then part of thread cut away for 
relief so as to lessen friction while cutting. 
It will be seen that the cone-point screws tend 
to spread the sections and hold them firmly 
against the 
sides and 
bottom of 
holder, and 
adjustment 
can be made 
by ‘“‘lining” 
behind the 
sections. If 
more lead is 
wanted line 
behind the 
cutting end, 
and if it has too much, the back end can be 
lined to suit. 





Fig. 5 


This makes a good, substantial die, and as 
that have use five 
years or more the durability will hardly be 
questioned; but all our late ones are of an 
improved design, as the cuts will show in 
detail. Fig. 8 shows it front view, and the 
difference from the last will be noted at once, 


we have some been in 


as there are no projecting screws to interfere 


with 
QD 


work, 


any close 

Rig. 4 

shows the die ring 

ready to be put 

into the holder to 

Q) be 

chased, and, as 

will be seen, has 

four holes drilled 

and countersunk 

for cone-head 

screws, three of which are shown in place. 

These are only used while boring and chasing, 
however. 


=, 


bored and 


(©) 


Fig. 4 


After this is done they are sawed, as are 
the others, and the ends filed, as shown in 
Figs. 5 and 6, for the reception of the bind 
ing bolts used in place of the cone-head 
screws. In Fig. 5 A is the leading or cutting 
and # the back end of the next sec- 
tion, and in this 


corner 
A is filed, as shown mere 
plainly in Fig. 6, while B is filed straight 
across. This is done to leave a square cut- 
ting corner for A, and the back end of B 
being filed away gives more room for chips. 


As will be 


these 
Fig. 5. 


Tey 


Fig. 6. 


seen, 
filed 
away at an angle ” 
of 45° to receive —S 
the binding bolt, 
filed similarly, as 


are 





may be seen by re- 
ferring to Fig. 7, 
which shows one 
in place. This 
also the 
method of fastening, 


shows 
a nut on back being 
used to draw them taut, and no trouble from 
slipping has been experienced, so no lock nut 
has been found necessary. 

Cone-head screws might be used and have 
them screw into the body of the hoitder, but 
for our work we prefer the square-head bolt 

filed coning under the head, which performs 
the same office as the Cone-point screws in the 
We are using this 
from 1.70 inches with 12 thread 


form before mentioned, 


die in sizes 
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to 8. 
inch, 


inches with 8 threads to the 
and four for all sizes. 
They have worked admirably, take but little 
power when properly adjusted, and the bolts 
as shown make a more solid die than the set- 
screws, 


use sections 


beside most of the binding strain 




















Fig.7. 











strain, as is the case with the set-screws in 
Fig. 2. 

As will be seen in Figs. 2 and 3, the thread 
is cut away but very little at the back for re- 
lief from friction; and it has been found the 
easiest and best method to lessen friction by 
having the cutting edge ‘‘lined” in so asto cut 
freely the right size, and to be guided by the 
amount of thread left in the die, 
much is cut away the die will strip the 
thread; if too little (and not relieved as stated 
before), the die will cut hard, requiring a 
large amount of power, besides heating the 
work so that on cooling it may be smaller 
than the required size. 

As taps and dies usually go together, a 
few words on taps may not be out of place, 





B 
Fig. 8. 


for taps must be just as accurate as dies, and 
on turret work of a particular nature be 
just as easily adjusted. harder to 
ordinary size, on 


This is 
accomplish in a tap of 
as to 


account of being limited for 


while in a die you can work ‘ outside” of 


space ; 


size to be cut, ina tap you must work ‘‘in- 
side.” 

For small taps of one inch and under, there 
seems to be no means of adjustment except 
splitting a solid tap and open it by screws or 
plugs as it wears. inch we 
can make taps adjustable quite easily, the 
larger sizes being the easiest to handle. 
8 shows the most in use, and the 
simplest form of an adjustable.tap that is 
substantial that we have. The body A is of 


But above one 


form 











Fig. 9. 


——} 


beside 


being drawn against the solid back of | 
holder, instead of the sides taking all the | 


If too | 


Fig. | 


oO 


| 

but in practice it would be more expensive 
to plane to the peculiar shape this would 
render necessary (to give required strength 
to the shank or holder A), as /#, Fig. 8, and 
as the arrangement shown gives entire satis- 
faction, and is much cheaper, the majority 
will adopt the practical form. Adjustment 


}is obtained by putting liners underneath the 


cutters, as In any tool of this form. While 
these taps give satisfaction and cut easily, 
being very durable, and are our 
standard of adjustable taps—still we keep 
designing with a hope of improvement, and 
one of these designs being easily made, and 
| not necessarily expensive, will send it along 
with the rest. This form is not admissible 
Where a tap must bottom in a blank nut, 
|} but for work admitting of a guide on the 
tap—and a majority of turret work does—it 
itisa good form of tap. Referring to Fig. 
9, A is the shank or body of tap—preferably 
of machine steel—with forward part shown 
jin section, B is the nut which holds the 
| cutters in place and forms the guide, and if 
necessary can be made in two pieces so as to 


have one act nut on the 
| other, and prevent a possible loosening by 
friction in the revolving work. The cutter 
}is shown in place at C, being held by the 


|undercut in the body and the cone in the 


| nut, while 2) shows the side of the planed 
| groove, which, in this form of tap is merely 


as a lock or check 


la key-seat, being straight on the sides instead 
| of dovetailed as in the other form. 

| The groove /’ is first turned in the shank, 

| While in the lathe, to the required depth, and 

!the grooves or key-seats planed into them, 
similar to the first form shown. 

The be laid in these, and the 
cutters forced to place by tightening the nut 
and held firmly, avoiding the driving as in 
the other. 

This the grooves and 
cutters planed straight, thus avoiding all 
** fitting,” and the 
making. 


liners can 


form can have 


saving much time in 

Fig. 10 is a modified form of the same tap 
—the clamping nut B being in the rear in 
stead of the front, thus avoiding all danger 
of loosening the cutters by the nuts being 
unscrewed from Fig. 
end view of Fig. 9, showing 
in place, CC 


friction, 11 gives an 


two cutters 
two grooves for the reception 
of the remainder and the nut in front. Four 
cutters is the number we use for nearly all 
sizes, though on the smaller sizes two is suf- 
ficient, and by having the body of tap just 
fill ‘‘ under the thread,” the danger of. strip- 
ping is reduced to a minimum, very little 
trouble having been experienced from. this 
cause, 


—-_ — 


Some years since Jersey City was granted 
certain rights in land mostly under water. 
Since then the Jersey Central Railroad 


Company has gone right on filling in these 


machinery steel turned to the size to be cut} lands and appropriating them to its own 
less the thread, in other words, under the| use. Recently the city has sued for its 
i 
ee 
meee, WOT re 
~ — [rs 
} a Ay 
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Vig. 10, 


thread, and then planed for cutters C, having 
a bevel or half dovetail as shown, on the back 
side of cutter, so as to leave the cutting edge 
square. Plane large and deep enough = to 
hold a substantial cutter, for it pays in the 
end to have a good firm cutter instead of a 
shallow one, as you are never sure of keeping 
them in place. 


should be ona radial line from the center, 





and that is probably correct theoretically, 


——j———} 


rights, and secured a verdict likely to cause 
the railroad company 
and a_ considerable 


inconvenience 
money. The 
moral is that railroad companies should not 
meddle with property to which they have no 
claim. 


some 
loss of 


- nail — 


Some wag perpetrates the joke—if it is a 


Some will contend that the cutting edges joke—that the reason why vessels flying the 


American flag always command attention 
and respect is because they are curiosities, 
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LETTERS FROM PRACTICAL MEN. 
** Bearing Surface in Proportion to 
Wear.” 





Editor American Machinist: 

Mr. Armstrong’s letter on ‘‘ Bearing Sur- 
face in Proportion to Wear,” in your issue 
of June 12th, calls to mind a case in point 
under somewhat different conditions. 

Some years ago, when the new Sellers 
planer was in process of evolution, the idea 
was suggested of guiding the table by one 
rail instead of two, making one way flat and 
the other Y-shaped, with additional side 
faces, as shown in Fig. 1, to provide for 
heavy side cuts. The advantages of this 
method of guiding led to its subsequent 
adoption, aud the question then arose as to 
what should be the relative widths of a@ and 
/ toinsure equal wear. It was at first as- 
sumed that a—c, the effective width of V, 
should equal 4 in order to have equal wear 
for loads divided evenly on the two ways, 
but an investigation of the question showed 











== 


a 


ure upon them remains unaltered. Should 


this proposition require a demonstration, it 


is only necessary to consider that, so long as 
the table runs in its Y bearing the friction 
on that bearing is independent of side thrust, 
because side pressure can do nothing more 
than transfer the load from one side to 
the other of the Y surfaces. | 
By a similar analysis it is interesting to 
note that a square shaft will wear down at 
the same rate, whether sl ding on one side, as 
shown in Fig. 2, or on two sides, as shown in 
Fig. 8and Fig. 4. The actual amount of 
wear is least in Fig. 2, but the depth of wear 
is the same for any position of the square, 
and the direction of wear is vertical in every 
case. Thesquare shaft may also be supposed 
to slide in a groove cut in a plane table, as 
shown in Fig. 5, where one side is but par- 
tially imbedded, and in this case the depth 
of wear will be greater than in Fig. 2, and 
its direction inclined in the line of the diago- 


nal ¢ d. | 
For a V groove of any shape, as shown in 














Vig. 5. 


the fallacy of this assumption, and a—ce is 
now made wider than 2, for reasons which 
will appear. 


runway. 

Pp coeflicient of friction. 

a =angle of V to horizontal plane. 

d = effective width of V 

Then pue= friction on flat way, and o 
w sec, x friction on V. 

The wear being proportional to the fric- 
tion, the sections worn off on the V side 
must be sec. « times the section worn off on 
the flat side, and, to have equal depth of wear, 
d must be equal to b sec. «. The side 
thrust in planing may at times be sufficient 
to drive the table bard against one of the 
side guides, but, in finishing, the table will 
always run on the lower Y faces without 
bearing against either side guide, and, fortu- 
nately, the side pressure, whatever it may 
be, will not affect the relative depth of wear 
on the two ways, so long as the vertical press- 


a— tC, 














in 


Viy. 3. 


a 


~~. 


Fig. G. 


Fig. 6, the friction and wear relative to that 
developed on a horizontal plane will be ex- 


| . 
pressed by the distance ad+ db as com- 
Let « = weight to be carried on either | 


pared with the horizontal distance a}; and 

completing the parallelogram, the direction 

|of wear will be that of the diagonal ¢ d. 
Considerations of this kind might serve to 

advantage in machine design, but I do not 

think they are often applied, nor does it seem 

to be generally understood that the projected 

width of oblique bearing surfaces is not a 

good measure of their durability. 

The problem of equal distribution of wear 

|is an interesting and important study, but 
there are some cases, like those cited by Mr. 

Armstrong, which are so difficult to treat 

that it is hard to choose between the remedy 

and the disease. As Mr. Armstrong observes, 

a lead screw would not look very pretty when 

doctored as Prof. Sweet proposed, and to my 


4) 


fancy, a lathe shear with scattering cross 
grooves to equalize the wear would not be 
an attractive object of contemplation, but I 


| greater safety. 
| crack. 
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see no valid objection to its use by those 


who prefer a shear that wears right, to one 
that looks right and is easily kept clean. 

Philadelphia, Pa. WILFRED LEWIs. 

Compound Locomotives. 
Editor American Machinist : 

I notice in recent issues of your paper 
that you have been devoting a good deal of 
space and matter to discussing the locomo 
tive, compound and simple. | 

I am not a locomotive engineer, but sim- 
ply an engineer that sometimes thinks a little. 

I think the locomotive engine should be 
improved to be more economical as to fuel, 
and be made, if possible, to run faster with 
I know it isa hard nut to) 


The compound engine may be a good 
idea, and work well when the road is level, 
and the engine loaded to the economical 
point; if the load varies much, the engine 
can’t work well; besides, compounding 


means a doubling up of a great many heavy | 


Me 








parts that recipro- , 
cate, which seems 
to me to be bad for 
the road-bed, and 
also the engine. 


The locomotive | 


of to-day, with its 
ony link motion for 
reversing and 
cutting off, seems 


A 


vA to do the business 


d nicely, but not 


cheaply. Why 
doesn’t it? Is it 
because we don’t 
cut off early enough and expand the steam 
low enough, or is it because we cramp the 
exhaust in getting out of the cylinder? 

I never saw a good indicator card taken 
from a locomotive, but would like to see one 
taken, such as I have seen from a well- 
loaded Corliss engine—with one exception, 
it should show more compression—cutting 
off at } to + of the stroke, 50 to 60 pounds 
M. E. P., 25 to 30 pounds terminal. Can 
such a card be obtained with link motion? 

If a valve gear could be applied to a loco- 
motive that would produce such a card, 
would there be any doubt about its uni- 
versal adoption? 

Hoping we will hear from some of the 
expert locomotive engineers through your 
columns, Wn. K. Austin. 


Steam Distribution in Locomotives. 
Editor American Machinist . 
I will have to give the much-maligned link 


motion a ‘‘ kick.” Mr. Angus Sinclair says 


most of those who are trying to improve the 
distribution of steam in locomotive cylinders 
are laboring to popularize a delusion. Now 
it strikes me that it is as much as to say the 
link motion is the acme of perfection. He 
also says that the ‘‘ reprehensible” card it 
produces is necessary to the efficient working 
of the locomotive. That is very true, only 
when applied to the link motion and the re- 
ciprocating valve. i 
What is the matter with a valve gear like 
this? Steam ports direct, clearance reduced 
to a minimum, exhaust continuous during 
entire stroke, exhaust lead and induction 
lead equal, range of cut-off during seven 
eighths of the stroke, valves perfectly bal 
anced, quick cut-off, cinders prevented from 
entering valves and cylinders, full-port ad 
mission and exhaust at all points of cut-off, 


|throttle arranged in a way that the “ per- 


verse or indifferent engineer” will be com- 

pelled to regulate the speed by the cut-off 

lever, the reversing and regulation effected 

by mechanism that is stationary, except 
when moved to reverse or change the point 
of cut-off. 

If such a valve gear will not effect a sav- 
ing of 40 per cent., or at least 30 per cent. 
of the fuel now used, then I have spent 
about twenty years in experiment and 
study for naught. 

Or the same gear applied to two-cylinder 
compound with switching valve, so that they 
may be worked as simple engines when 
starting or on heavy grades, the regulation to 
be effected by cut-off same as with simple 
engines. JoHN E. PRAUL. 

Philadelphia. 


Involute and Epicycloidal Forms of 
‘Teeth, 
Editor American Machinist : 

Mr. Clough’s experience with gear teeth, 
as related in your issue of June 26th, is not a 
good argument in favor of the epicycloidal 
form of teeth as compared with the involute 
form. It is useless to consider the matter of 
comparative value from the standpoint of per 
sonal experience. A lawyer can find any 
desired number of experts to prove any sort 
of nonsense that he is supporting, and the 
opposing counsel can produce as many to 
swear to the exact contrary. Such discussion 

is interminable and useless. 

Whatever difference there may be be 
tween the involute and the cycloidal forms 
of teeth, and there are differences, there is 
none in smoothness of theoretical action, 
and, therefore, both forms will run with 
equal perfection, if the teeth are formed 

with equal mechanical perfection. Mr. Clough 
proves nothing whatever, but the fact that a 
certain badly cut involute gear was inferior 
to a properly cut cycloidal gear. In fact, no 
amount of such evidence could prove any- 
thing else. 

One reason for defective involute teeth is 
that the cutters have but eight to a set, while 
cycloidal cutters are made with twenty four 
toaset. Therefore, if the number of teeth 
being cut happens to be far from the num 
ber for which the cutter is properly shaped, 
the cycloidal tooth has the advantage ; it may 
be described as an advantage of numbers, 
three to one. 

Again, the involute cutters on the market, 
those used by the ‘‘ parties” Mr. Clough 
speaks of, have been very materially improved 
within a few years past. It may be that the 
parties used old style imperfect involut: 
cutters, and new style cycloidal cutters, and 
then condemned the involute curve. 

I know ‘“ parties”? who can cut a very poo! 
gear with a very good cutter. They are not! 
rare, and perhaps Mr. Clough’s friend was 
one of them, After cutting a set of involut 
gears and throwing them away, it would b: 
yery natural for him to take particular pains 


with the next set. 

I once investigated that matter in th 
Worcester machine tool shops, and found 
variety of opinions. One concern used th 
cycloidal tooth, because it was better thar 
the involute, and the next concern used tli 
involute because it was better than tli 
The experimental style of arg 
ment amounts to just nothing at all, and n 


cycloidal. 


matter what experience Mr. Clough can cit 
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in favor of the cycloid, as good an experience 
can be cited to the contrary. 

Mr. Clough speaks of the ‘radius of 
curvature” of tooth curves. What’s that? 
We sometimes, in fact generally, use circu- 
lar arcs for the curves of rough wooden or 
cast gears, but no one makes cutters that 
way who knows how to make cutters, 

Mr. Clough rightly gives great value to 
the ‘trolling contact” action of gear teeth, 
but he will get his fingers burnt with that 
argument. Under similar circumstances the 
involute tooth has an action that is more 
nearly rolling than that of the cycloidal 
tooth. 

The simplest and best tooth curve, theoreti- 
cally, as well as the one in the greatest prac- 
tical use for cut gearing, is the involute, 

GEO. B. GRANT. 
Making Rolls. 
Editor American Machinist : 

I see in AMERICAN MACHINIST, June 12, 
that Mr. Bender has not yet found any re- 
lief ; I here present a case I had to wrestle 
with twenty-five yearsago. I give details, 
in hopes they may inspire some hints in the 
direction of success. 

A pump rod was to have a sleeve cast on 
and finished, our moulder (a good one) tried 
his best to make a perfect job, but it was 
“spongy” every time. Ihad made sugges- 
tions to him, but he was stubborn, and 
thought his way the best. At the third failure, 
when the first cut was taken off onthe lathe, 
I called him to come and see his work; he 
scratched his head and was mum; then I in- 
sisted he should try my plan as per sketch— 
the cope C has two longitudinal ribs rr 
studded with nails for holding the sand when 
the riser pattern W is withdrawn, the gate G 
has a capacious pocket P in lower flask F, 
and the headers 7 / at the ends are broader 
than those near the centers as shown; the 
neck of the riser W was (in my case) } inch 
thick, and was easily cut off in the planer; 
the job turned out first-class. 

In Mr. Bender’s sketch in AMERICAN Ma- 
cutinist of April 24, he shows no fillets in 
heads of the large rolls; they would certainly 
help him a little. I would also suggest the 
use of large perforated pipe-core centers in- 
stead of wooden ones, as they are usually 
vicious, and to put in the cores as warm as 
possible, not long before pouring, to expand 
the air or gases in the mould. 

The riser W can be of any height, but in 
all cases it should be the full length of the 
casting or roll. A. E. DuPas. 

New Orleans, La. 





Hours of Labor and Social Conditions, 
Editor American Machinist : 

In my own opinion the most accurate 
method of arriving at a true estimate of the 
position of the people of a country is to note 
their hours of labor. The shorter the hours 
the better is their general lot; for, as a gen 
eral thing, the pay of a workingman the 
world over is only such as at most finds him 
a fair living. Some save money because 
they are thrifty, and clever in managing, and 
so get on beyond the general crowd; but the 
crowd earn a living, and where they can do 
this in ten hours they may be said to be bet- 
ter off than where they doit in twelve hours, 
and so on, 

I have no faith in long hours. When in 
Holland I took note of the shop laborers, and 
how they worked. It took three men of full 
size as long to move a few weights as I 
would have done with my left hand alone, 
unaccustomed as I am to muscular exertion. 
1 was on the point of impropriety of speech 
when I recollected that those three men had 
worked from about 4.00 A. M., and would go 
onto about 9.00 p. Mm. In that long day they 
went ata long day’s pace, and did no more 
actual work, if so much, as an English laborer 
would do in his nine hours day. They sim- 
ply smoked and loafed the day away. Of 
course they could not do such a long day of 
real work, and keep in health. 

You make some remarks anent the prompt 
stoppage of work when the bell rings. Of 
course one is guided in these matters by the 
general treatment accorded to workers. Where 


the bell sounds to commence work, there 
ought to be equal stringency to enforce quit- 
ting in the evening. I should like taseea 
copy of strict rules, with the addition: 

‘* Every one employed in this shop will be 
expected to clear out within five minutes 
after the bell has sounded. Penalty for non- 
compliance, cents.” 

Why on earth sheuld a man doa hard 
day’s work, and then be expected to add 
fifteen minutes for nothing? 

It may be that if he remains two minutes 
past his exact time he will miss his train 
home, and need to wait an hour for another; 
and he ought to be allowed to work this 
other hour, and be paid for it, if any delay in 
ringing the bell has robbed him of an hour 
at home. 

Then it must not be overlooked that when 
the bell does ring to quit work, it is usually 
in nine shops out of ten only a signal that 
work has already been prolonged two to five 
minutes past nominal closing time. I know 
places where the employer gets ungrudgipg- 





many. 


men, and they pay good wages, and I firmly 
believe they get good returns in work. 
Though I consider a man who has to work 
to a bell has a right to quit with the same, I 
am no lover of bells. Some days I work 


work six hours. Did Town a shop I should 
rather like to try to get about mea set of 
steady men, to whom I should like to pay 
good wages, and who would work as they 
pleased, coming in just as soon as they felt 
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Force in the Steam Engine and Its | 
Relation to Smooth Running. 


TWENTIETH PAPER. 
By Pror. JosEpH ToRREY. 

This series cf papers has thus far followed 
out elementary principles, and the aim has 
been to present the all-important subject of 
engine design, as moditied by the demands 
of high rotative speed, in an elementary 
manner quite within the reach of any one 
likely to be interested in engine construction. 
In this concluding paper of the series I pro- 
If they do 
not seem to be warranted by the facts, they 


pose to draw some conclusions. 


can be readily set aside. 

In the first place, then, I think the subject 
of inertia should have more respectful atten- 
tion on the part of builders. The relation | 
between rotative speed and weight of recipro- | 
cating parts should be a known and pre-deter 
mined quantity. Of course I am speaking | 
now of stationary engines. 
gines of course require the more care, but if | 


High-speed en- 


so-called low-speed engines will need consid- 
erable moditication. As to the relation mem- 
tioned above between speed and weight of 
parts. 
developing sufficient 


It is my opinion that the combination 
inertia to neutralize 


at the back end will give good results. If 
the conditions of good economy permit com- 
pression to be adjusted so as to just absorb 
the momentum of the reciprocating parts at 
the front end, and a little more than absorb 
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tit, and leaving when they found work drag 
on them. Such a shop would turn out as 
much work as one with a code of rules a 
yard long. What is wanted in this world is 
more fair dealing all round; more elasticity. 
Why within reason should not a shop run on 
a wet Saturday afternoon, and lay off for the 
half holiday on Monday instead, when fine’ 
Simply because, as things are now consti 
tuted, everything is govered by the insane 
doctrine of competition—a doctrine which is 
destructive of all moral sentiment, either as 
between individuals or nations, and which, 
instead of stimulating human nature to 
higher excellences, has as yet only served to 
develop selfishness, greed and avarice. Com 
petition forces down wages to the point of 
starvation. This is the heaven-born theory 
of supply and demand worked to its conclu 
sion. At starvation a check is given to fur 
ther decrease, because animals must feed or 
they cannot work. 

Competition is the direct outcome of dis 
honesty; the worker won’t do fair work; the 
employer won’t pay fair wages, or he is 
beaten by the man who pays less, and so the 
miserable cycle is repeated. We want hon 
esty, not merely as between man and man, 
but between one nation and another one 
town and another, and one State and an- 
other, and until such time arrives the con 
dition of the mass of the people can never 
improve. W. H. Boorn. 

° RD 

fecently some workmen in Russia found 
a loaded shell lying around loose, and con 
ceived the brilliant idea of setting it on end, 
The first blow 
caused a rather disastrous explosion «= Evi 


and using it as an anvil. 





there is stringency as to being absent when | 





dently they *‘ didn’t know it was loaded.” 











MAKING ROoLLs. 


it at the back end, the results will be perhaps 
improved. 

As to proportioning the different parts and 
distributing the weight, I think the conelu- 
sion is a perfectly fair one, from our exami- 
pation of the subject of counterbalance, that 
the piston, crosshead and body of connect- 
ing rod should be made as light as is con- 
The piston rod should 
be turned about 4” larger where it runs 


sistent with strength. 


through the gland, and should overrun at | 
If this is done the | 


every backward stroke. 
awkward occurrence of shouldered piston 
rods will be less common. The same re 
mark or principle ought to be observed in 
the design of piston, valve rod and valve. 
The crosshead can be made light by casting 
it hollow, of course. 

After proportioning these parts, the resid 
ual weight is to be put into the large end 


of connecting rod. As crank-pins and con 


necting rods are proportioned ordinarily, this | 


will make a clumsy rod—a thing not to be 
tolerated—but if engine builders could only 
bring themselves to increase the size of 
crank-pins a little I believe this difficulty 
could be met, and other advantages gained 
ordinarily 
allow about 800 to 850 pounds steam-press 
ure per square inch of projected crank-pin 
area. With this allowance, the projected 
area of the pin would be determined by 
multiplying the area of piston by the assumed 


beside. Good engine builders 


steam pressure, say 100 to 120 Ibs. per square | 


inch, and dividing by 800 or 850. Concern- 
ing this method of calculating, one thing 
might be mentioned, not by way of criticism, 
but simply as a matter of fact, namely, that 
this method of calculation is meaningless, 


except as to results, Suppose we determine 


the size of a crank-pin, proportioning it for 
800 pounds per square inch of projected 
area. Even though the steam 
(initial) should be 120 pounds per square 
inch, the pin would never be called on, in 
a high-speed engine, to sustain more than 


pressure 


! 
half this amount, owing to the action of 


inertia, and in the majority of cases the 
initial pressure in cylinder will be nearer 80 
pounds than 120, by a large margin, and in 
this case the pin will very rarely have to sus 
tain more than one-half this pressure, so that 
the method of calculation used gives really 
thereabouts. 
There is nothing mysterious about this, but 


a factor of safety of 8, or 


I have heard many discussions on journal 
friction, in which mention was made of en 
gine crank-pins sustaining safely 800 pounds 
per square inch of projected area, when in 
point of fact, such a case is almost un- 
heard of. The rule gives results which are 
generally satisfactory, but it is purely arbi 


| trary. 


If, now, we should change the constant 


ly many hours of extra work from first-rate the speed of all engines, short or long stroke, | from 800 pounds to 600 pounds per square 
and steady men; but such employers are not is going to be pushed forward as rapidly as at ‘inch, the result 
When found, they are courteous and present, the time will certainly come when | larger pin. 
civil to all; they gather about them the best the proportions and constructive details of | the pin at 800 pounds per square inch would 


would be, of course, a 
For instance, for a 12x12 engine, 


be 3.5 inches long and 4 inches diameter. 
At 600 pounds per square inch it would be 
| 3.5 inches long by 5.5 inches diameter, and 
| this would necessarily result in the crank end 
of the connecting rod being notably larger, 


eighteen hours with ease; on others I don’t about % the total steam pressure at admission | making it possible to more easily concen- 


| trate weight at that point. If any one thinks 
| there is much uniformity about practice in 
regard to crank-pin dimensions, I advise him 
to carry a foot-rule and measure crank-pins 
off-hand for a while on the representative 
high-speed engines of theday. He will find 
about as many shapes and sizes as there are 
engines. The reciprocating parts having 
been designed, the next thing, in a high 

speed engine, is to decide on the proper 

amount of counterbalance, and proportion 
a suitable counterweight. If the principles 
previously laid down have been carried out, 
then, whatever be the type of engine, 
whether side crank or center crank, the 
balance can be pushed considerably further 
than is generally considered best in ordinary 

practice, and the bad effects, vertical dis 

turbance, etc., will be found to have been 
eliminated in a great degree. 
why are fully explained in previous papers. 


The reasons 


Center-crank engines can readily be balanced 
completely and in side-crank engines about 
% the horizontal disturbance can be corrected, 
The general practice should be to put side 
crank engines on a cast-iron sub-base, which 
makes the whole engine self-contained, | 
know it is true that, if an out-board pier is 
properly designed and built, it will setule to 
about the same level as the main foundation. 
I know, too, that it is a very difficult matter 
(or has been) to get purchasers to pay for the 
but I am inclined to think things 
are changing for the better. The high- 
The wild cat ele- 
ment is fast disappearing, and itis now no 


extra iron ; 


speed ‘* boom” is over. 


necessary inference that an engine must be a 
|good one because it turns fast and high 


speed is all the fashion. Sound engineering 


and the best of workmanship are the only 
present. 
The high-speed, rattle-trap, hopelessly out of 
line, and hopelessly strained and worn after 


‘available instruments of war at 


'a month’s run, must go. 
—_—_—__-0 ae 

The recent explosion in the hold of a large 
iron steamer at Chicago, by which many 
lives were lost, emphasizes the necessity of 
great care in handling materials likely to 
evolve explosive gases. The vessel was 
loaded with kerosene, gasoline and cotton, 
and at this writing it is believed thal gas was 
evolved from leakage of the kerosene, and 
that when lanterns were carried into the hold, 
to enable the stevedores to work, this gas was 
ignited. 
me 


The Industrial World says : 

A steam pipe cement can be made with 
linseed oils, varnish, ground with equal 
weights of white lead, oxide of manganese 
and pipe clay. 

W onder 


good for. 


what such a cement would be 
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Regarding the City of Paris Accident. 


The Engineering News of this city, it 
seems, is not entirely satisfied with the find- 
ing of the Court of Inquiry regarding the 
City of Paris accident, and says : 

‘‘How an engine could so suddenly break 
down without the slightest previous warning, 
from a gradual wearing of a bearing, is a 
question which the court judiciously ignores, 
but it seems to us a question incapable of 
answer without destroying its accepted theory 
of the accident.” 

Now, it seems to us that, if there had 
been so very much ignoring busivess by the 
court, then the Hngineering News could not 
have known what the court's ‘‘ accepted 
theory of the accident” was. For the bene- 
fit of our contemporary may we be per- 
mitted to say that when one of the bear- 
ings of a shaft (any shaft, whether propeller 
shaft or any other kind) wears down as much 
as 7 inches below the others, it is conclusive 
proof that the shaft is deflected to that extent, 
and that as it revolves this deflection is 
constantly changed in direction, the fibers of 
metal being alternately stretched and com- 
pressed? It has been shown repeatedly that 
this is apt to produce fracture, and any 
practical man would confidently expect a 
fracture from that cause, if the shaft were 
kept running. And when the moment of 
fracture arrives it is always sudden, we can- 
not conceive how the engine could be ex- 
pected: to give any ‘‘ previous warning” 
whatever of such an event. And when sud- 
denly released of its entire load, and being 
without a governor or anything else to check 
its speed, we think it the most reasonable 
thing in the world to expect that speed to 
increase very quickly to the point of danger 
to the engine. Shafts are continually break- 
ing from similar causes in mills and facto- 
ries, and there is every reason to believe that 
there would be numerous cases of the wreck- 
ing of stationary engines in this way, if they 
were not invariably provided with governors 
which prevent their running away. We do 
not believe in trying to throw a great air of 
mystery about such an occurrence, when the 
perfectly apparent causes are sufficient to 
account for the accident. 

Since writing the above, the Jron Age has 
appeared with an editorial, in which it pro- 
nounces the finding of the court ‘‘ extremely 
unsatisfactory.” The value of this opinion by 
our esteemed contemporary may be inferred 
from some statements made further on in 
the same article, where, in referring to the 
opinion that abnormally high speed might 
have caused a stretching of the connections, 
it. says : 

If this means that the 12-inch piston rod 
and 14-inch connecting rod stretched sufti- 
ciently to permit the piston to strike the 
lower cylinder head, and thereby wreck 
the low-pressure engine, then the question 
naturally arises: Why did not this high 
velocity produce the same results with the 
high-pressure and intermediate engines, which 
were practically unharmed? 

Of course, if there was stretching, any one 
familiar with such matters would know that 
the wpper cylinder head would be struck, 
not the lower one. And the query at the 
end of the above quotation may be answered 
by the simple statement that the piston rods 
and connecting rods for all the cylinders of 
such an engine are usually made of the 
same size, and never differ materially in this 
respect, for the reason that each cylinder is 
designed to do the same work under normal 
conditions 

It follows 
course, that 


from this, as a matter of 
when the normal speed is 
exceeded the point of danger will be reached 
by the pistons as the speed increases in the 
order of their size, commencing with the 
largest, and the engine, therefore, did just 
what should be expected of it under the 
circumstances. 
A Subway Conspiracy. 


No better illustration of the utter disre- 
gard for the interests of the public on the 
part of large monopoly-controlling corpora 
tions doing business in the city of New York 
has been afforded than their operations in 
connection with the matter of putting their 


wires underground instead of having them 
strung through the streets. Our readers are, 
of course, more or less familiar with the his- 
tory of their efforts in the past to prevent the 
plain will of the people being carried out in 
this matter, in which they have shown con- 
clusively that they care for nothing whatever 
except to pile up wealth, and are not over- 
scrupulous as to the means by which they do 
it. Suit has recently been brought by the 
North Underground Telegraph 
and Electric Company against the corpora- 
tion which, under a contract with the Board 
of Electrical Control, has been constructing 
the subways, and, in connection with this 
suit, some charges are made, with offers of 
proof, which, if proven, will tend to open the 
eyes of many people and explain some things 


American 


which have been more or less mysterious. 
The substance of the charge is that the com- 
pany bringing suit had contracted to put in 
its particular form of subway, the contract 
being made with the subway company, with 
the approval of the Board of Electrical Con- 
trol. After putting in a few miles of it the 
contract was suddenly and arbitrarily broken, 
and another form of subway substituted, 
which is declared to be inferior, and, in fact, 
worthless, This is accounted for by asserting 
that the Western Union Telegraph Co. and 
the Bell Telephone Co., having secured con 
trol of the subway company by purchase of a 
majority of its shares of stock, took this plan 
of arbitrarily substituting a worthless plan 
fora good one inorder to make it appear 
that the subway system was a failure in 
New York, thereby influencing the action of 
the authorities in other cities where these 
companies have wires that they do not wish 
to take down. If this is true, then of course 
the Board of Electrical Control is involved, 
because no change of that kind could have 
been made without its approval. And the 
ignorance of the board regarding the matters 
over which it is supposed to have control in 
the interest of the citizens cannot be pleaded 
in extenuation, for means are provided by 
which it can avail itself of the best engineer- 
ing talent in deciding upon such matters. 
We do not wish to prejudge the case, but we 
must say that it looks like a very bad piece of 
business, even for this town, where corruption 
is rife. There is nothing in the past history 
of these two great monopolies which would 
lead one to believe that either of them would 
hesitate to do such a thing if it was thought 
that anything was to be gained by it, but 
there are signs that the patience of the peo- 
ple is becoming exhausted, and we wonder 
how much longer it will hold out. And we 
wonder also whether or not, if these charges 
are proven, it would bea good opportunity to 
apply some of those very severe laws against 
conspiracy about which we heard so much 
some time ago in connection with the efforts 
of sundry workingmen to better their con- 
dition a little. The methods of these working 
men may have been ill-advised and wrong, 
but they were trying to secure things which 
scarcely any one will deny it would bea 
good thing for them to have. Does any one 
think that these two great monopolies are in 
need of the money they are trying to make 
by these operations? They already have 
more of it than is good for them or the rest 
of the country. If this conspiracy which is 
charged against them is proven, it would 
have a wholesome effect if some one were to be 
slammed into prison for it. 





ee 
The Stationary Engineers’ Annual 
Convention, 


The National Association of Stationary 
Engineers will hold its next annual conven- 
tion at New York, beginning Sept. 2. 
Matters of considerable interest are likely to 
come before the convention. This associa- 
tion consists of an important body of men, 
and has grown rapidly in numbers and in- 
fluence since its organization in 1882. 

It lets the question of wages and strikes 
for any purpose entirely alone, being organ- 
ized for different purposes, viz., those of 
mutual help and mutual improvement. In 
these directions commendable progress has 


been made. At the meetings of the subor- 








dinate associations questions relating to the 





vocation of the members are discussed, and 
lectures are listened to. Such a course can- 
not be other than beneficial, not alone to the 
members, but to the community as well, es- 
pecially to users of steam power. 

ae ee 


The pipes of the New York Steam Heat- 
ing Company have been declared by the 
Board of Health to be a nuisance, dangerous 
to health, and their use in certain streets and 
portions of streets ordered discontinued. Of 
course the steam pipes are not going to be 
given up without a contest, however, and 
what the outcome will be it is hard to say at 
this time, though it seems to us hardly fair 
to charge all our subterranean troubles to 
the steam pipes. One of the points most 
strongly urged against them is that they heat 
the earth under the streets and vaults under 
buildings to over 200°, making them danger- 
ous to health, which seems strange to us, as, 
we should think considerations of economy, 
if nothing else, would cause the company to 
take measures to prevent so much promiscu- 
ous and unpaid-for heating. Surely, if much 
heating of that kind is done, considerable 
coal is required for the doing of it. We 
have seen snow lying all winter on the cov- 
ering of a steam pipe supported on brackets 
along a side wall facing the north, the steam 
being used to drive an engine situated at 
some distance from the boilers. If the pipes 
of the Steam Company were in a tunnel, such 
as we have advocated for years, there would 
be no trouble from them. They could be 
covered with non-conducting material, and it 
could be kept in proper condition for perform- 
ing its function. This is the only real solu- 
tion of the difficulty, and picking out some 
one of the companies using the streets, and 
making it bear all the burden of blame, does 
not seem just fair to a man up a tree. 

——_—__—_~gi>e—————— 


Those of our readers who have been fol- 
lowing Prof. Joseph Torrey’s articles on 
‘Force in the Steam Engine and Its Relation 
to Smooth Running,” will be gratified to see 
the subject renewed in this issue, and it is 
also of interest to know that the professor 
has made a change in location from Iowa 
College, Grinnell, Iowa, to Harvard College. 
In makiog his apologies to us and our read- 
ers for the long interval between this and the 
preceding paper, he writes: ‘‘ The moving 
has, of course, made it impossible to do any- 
thing literary, and most energy expended 
has been mechanical, and devoted to the mov- 
ing of household articles of various shapes.” 

Our readers will, of course, join us in the 
hope that he was able to control these forces 
in such a way as to secure ‘‘smooth run- 
ning,” and that abundant success will attend 
him in his new field. 

a ee 

Two traveling cranes which in some re- 
spects will be unlike any others yet built, are 
to be put into the Baldwin Locomotive 
Works by William Sellers & Co. They are 
each to be of 100 tons capacity, with a span 
of 75’ 4" and 336’ run, and are to be driven 
by electricity. The maximum speed of the 
bridge travel will be 200’ per minute ; trolley 
travel 50 and 100’, and main hoist speeds 
5, 10, 20 and 40’ per minute. It is the inten- 
tion to handle and transfer from one track to 
the other the heaviest locomotives complete 
by means of these cranes, while for handling 
parts and lighter loads there is an auxiliary 
hoist capable of lifting 1,000 Ibs. at a speed 
of 100° per minute, 

ee 

That was rather a strange proceeding, be- 
tween a manufacturers’ association in New 
York and their employes, by which the latter 
were to be locked out until they severed 
their connection with their union, and were 
then given the privilege of joining it the 
next day—or the same day as to that matter 
—and continuing work. 

an 

Ten contract laborers who recently arrived 
at Philadelphia were detained, it being found 
that they were imported to work for a cigar 
maker at four dollars a week and lodgings; 
say, as lodgings go, about four and one-half 
dollars a week, Well, they ought to be sent 








» back. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 

(283) A. T. H., Reading, Pa., asks : Which 
is best for bending—square or round steel of 
equal cross-sectional area? The bends are to 
be at right angles, like bicycle cranks. A.— 
The round steel will be best for the purpose. 


(284) O. H. K., Wilmington, N. C., asks: 
Will it be necessary to have a certificate be- 
fore going on a locomotive as engineer ? 
A.—In the State of Alabama you will re- 
quire a license ; in all the other States, as far 
as we know, you will not need one. 


(285) C. H. W., Wilkes-Barre, Pa., writes: 
Please give the horse-power of a stationary 
engine of the following dimensions: Cylin- 
der 16 inches diameter, 32 inches stroke, 80 
‘pounds boiler pressure, speed, 50 revolu- 
tions per minute. A.—We should estimate 
it at 65 indicated horse-power. 


(286) C. H. M., Grand Crossing, I1l., 
writes: Please give rule for finding the 
diameter of the low-pressure cylinder of a 
compound engine. A.—See answer to Ques- 
tion 6 in our issue of January 2, current vol- 
ume. 2 I am told the point of cut-off in 
the high-pressure cylinder has to be deter- 
mined by calculation. I don’t believe it. 
A,—It is often computed, sometimes it is 
chosen. 


CS8t): x. X.; . writes: Can you give 
me about the average cost per pound of 
ordinary commercial plain slide valve en- 
gines sold now so largely throughout the 
U. 8.? I have heard it stated that where 
proper system prevails quite a good plain 
engine could be turned out for 6 cents per 
pound, while others claim it will cost 9 
cents per pound. These figures are based 
on castings at 2 cents per pound. A.—We 
believe that in a shop in which a good 
system prevails, and which is favorably 
situated, the first cost of ordinary slide valve 
engines will not be ever 6 cents per pound. 


(288) W. J. C., New York, writes: I have 
just put in a pipe from a well to my kitchen 
pump. I used about 50 feet of common iron 
pipe. The water tastes very bad on account 
of the iron. Will this be any permanent 
injury to the well, and is there anything I 
can do to remedy it? I thought perhaps 
there was some kind of a coating solution 
with which I could coat the inside of the 
pipe, to prevent rusting. .A.—The pipe will 
not permanently injure the well, but it will 
corrode rapidly. We do not know of any 
solution for coating the pipe which will 
be satisfactory. The best way will be to use 
galvanized iron pipe. 


(289) P. T., Denver, Col., asks: Will 
there be any difference in the pressure 
against which pumps have to work under 
the following conditions: One pump is 
placed at the sea level, another at an altitude 
of 10,000 feet, both pumps working against 
a pressure due to a column of water 500 feet 
high open to the atmosphere at top. A.—A 
column of water 500 feet high will weigh 
more at the sea level than at an altitude of 
10,000 feet above, consequently the pressure 
against which the pump has to work ata 
given altitude will be less than that at the 
sea level, but the difference will be so small 
that itmay be neglected. It must be remem- 
bered that a pump in a high region will not 
lift water toas great a height as in alow 
one, because the pressure of the air varies at 
different heights; at the sea level this press- 
ure is 14.7 pounds per square inch, and at 
10,000 feet above it is a little less than 10 
pounds per square inch. 


(290. N. B., Rockville, Conn., writes: 
I wish to speed up a breast wheel to twice its 
present speed. Where shall I make the 
changes in order to gain power? The size of 
wheel is 20 feet; speed, 34 revolutions per 
minute ; diameter of jack gear, 42 inches ; 
diameter of bevel gear, 72 inches; diameter 
of receiving wheel, 30 inches; diameter of 
driving pulley, 96 inches; and that of the 
receiving pulley, 48 inches. I believe it has 
been done incorrectly by reducing size of 
receiving pulley one-half. A.—It can be 
done by reducing the diameter of the 48-inch 
pulley, but in this case it will not be practi- 
cal to reduce it to one-half. We should re- 
duce the diameter of this pulley a little, and 
also change the diameters of some of the 
gears; but whether that is possible we cannot 
tell, since we do not know how the gears are 
arranged. You will gain speed by making 
the change, but you will not gain any power. 


(291) H. W. 8., Plantsville, Conn., writes : 
Please state the limit of pressure to which 











the journals of high-speed steel shafts may 
be subjected. A.—It has been found by 
experience that when the pressure per square 
inch exceeds a certain amount, the oil or 
other lubricant is squeezed out, the contact 
becomes that of metal-and-metal, and the 
bearing cuts or abrades in spite of even con- 
stant lubrication. There is also with every 
pressure a certain velocity, beyond which 
the bearing will become heated. Hence it 
may be said that the pressure depends upon 
the efficiency of the lubrication, the speed, 
and upon the material of which the bearing 
is made. It is, therefore, difficult to give 
the limit of pressure. For line shafting 
making about 250 revolutions per minute, 
we should aim not to exceed a pressure of 
30 pounds per square inch of projected area 
of the journal. For crank-shafts or crank- 
pin journals, this pressure is, of course, 
much greater, and here even the pressure 
will depend upon the class of engines, as 
these work under varied conditions. 


(292) J. B. P., Cambridgeport, Mass., 
writes: Please give me a formula for find- 
ing the thickness of plates to stand a given 
steam pressure as shown in Figs. 1 and 2. 
Please give formulas for wrought and cast- 
iron, brass and steel plates. A.—Fig. 
represents a plate simply supported by the 
end of acylinder; the plate is subjected to 
a uniform pressure on one side. In this case 
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the greatest working stress to which the 


plate should be subjected is 
; S a 
j= 6 r p (1) 


In which f denotes the working stress; 7, 
the radius in inches; ¢, the thickness in 
inches ; and p, the pressure in pounds per 
square inch. From the foregoing formula 
we obtain 
» 
67 ‘*) 
Suppose for instance the plate is of wrought- 
iron whose tensile strength is 48,000 pounds. 
Taking a factor of safety of 8, the working 
48,000 
per 


stress f will be 3 = 

square inch. Now, let the radius of the 
cylinder be 10 inches, and the pressure 18 
pounds per square inch; it is required to 
find the thickness of the plate in which the 
working stress is not to exceed 6,000 pounds. 
Here we simply substitute for the symbols, 
in formula 2, their values, and obtain 


a g/SX XB =f = 5 


6 x 6,000 
of an inch for the thickness of plate. For 
steel plates, cast-iron or brass plates, etc., the 
foregoing formulas are also applicable, with 
this exception, that the proper value of the 
working stress f must be assigned, and this 
working stress will depend on the tensile 
strength of the material, and this tensile 
strength can be found in any engineer’s 
pocket-book. To illustrate: Suppose that 
in the foregoing example the plate had been 
of steel, whose tensile strength is 80,000 
pounds per square inch, and using the same 
factor of safety as before, namely 8, then 
80,000 


6,000 pounds 


the value of f will become = 10,000 
and the thickness of the plate will be 
ie ifs x 10% x 18 a ae 
6 x 10,000 7.15 = 8 


of an inch. 

When it is desirable to find the pressure 
which a plate of a given thickness can sus- 
tain, we have from formula (1), the follow- 
ing : 


(3) 


same items 
What pressure 


In which the letters denote the 
as before, 


For example ; 


can a wrought-iron plate sustain whose 
thickness is 4 inch, radius of cylinder 10 
inches, and the working stress f is not to ex- 
ceed 6,000 pounds per square inch? 

Here we have 

6 x 6,000 «x .5? 

P= 5X 108 

square inch. 

When a plate is firmly fixed as shown in 
Fig. 2, we have the following formula : 


= 18 pounds per 


; 2 r? 
J= 3 @ P (4) 
From which we obtain 
/y Pr? ) 
'= as I 5) 
VY 37 
and 
8 ft? a 
= = (6) 


2r% 
Formulas 1 and 4 have been taken from 
W. C. Unwin’s Elements of Machine De- 
sign (last edition). Your other question was 
answered in our issue of June 19th. 




















Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
tine. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 





Lexington Cut Iron Gears. See adv. on p. 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

*Bradley’s Power Hammers, the best in the 
world.’’ 20sizes. Bradley & Co., Syracuse, N.Y. 

Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, [l., manufacturers. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe st.,Chicago, Il. 

** How to Keep Boilers Clean.” A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st..N.Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Castings for small and medium-sized vertical en- 
gines. Humphrey’s Foundry, Bellefontaine, Ohio. 

Milling Machines. Pedrick & Ayer, Philadelphia, 
Pa. 

Universal Grinding Machine. 
Philadelphia, Pa. 

Standard Tool ©o.’s Twist Drills. S. A. Smith, 
23S. Canal st., Chicago, Western Representative. 

Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 

Get particulars of our new Wall, Suspended and 
Radial Drills. C.H. Baush & Sons, Holyoke, Mass. 

Audubon Machine Works. New Haven, Conn. 
Special machinery, heavy and light. 

Well-drilling Machinery and Tools. 
Brothers, Ithaca, N. Y. 

F.C. & A. E. Rowland, New Haven, Conn. 
draulic, Mill and Special Machinery to order. 

One Star Hack Saw will do as much work as 
five of any other kind.—N. B. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See July 10, p.18. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son st., Chicago, Il. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fully illust’d. Free when $10 worth 
goods are ordered, Frasse & Co., 92 Park Row,N.Y. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Split Pulleys at low prices, and of same strength 
and appearanceas Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

Patent Attorney. R. G. DuBois, 715 11th st., Wash 
ington, D. C., procures first-class patents on inven 
tions. Valuable Hand-book on patents free. 


S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. 8S. A. Smith, 23 
S. Canal st., Chicago, Western Agent. 

Horton’s Chucks. We offer the balance of our 
stock at 50 per cent. discount. McFadden Co., 
Philadelphia, Pa. 


Pedrick & Ayer, 


Williams 


Hy- 


25/ Upright Drills a specialty. Finely made, 
28’ great capacity, quickly operated, prices low. 
32’’ Send for list of firms using our Drills. J. E. 
36° Snyder, Worcester, Mass. 

25’ ( “Only Drill Press built on 

32" ‘Ko-rekt’ principles, 

37" even if they come from Jersey.”’ 

42" Gould & Eberhardt, New Ark, N. J. 


C. H. Redman & Co., Newark, N. J., Manufactur 
ers of Light Machinery, Automatic Selling Machines, 
Telephone and Telegraph Instruments, Sewing Ma 
chine Attachments, Models, ete. Contracts solicited. 


For Sale—Bound volumes of the Patent Office 
Gazette for years 1883, 1884, 1885, 1886, 1887 and 
1888. Price, $4 per year. Address J. C., care of 


AMERICAN MACHINIST. 

Every draftsman needs one.The Engineer’s Sketch 
Book of mechanical movements, appliances,devices, 
contrivances,etc.,by T.W. Barber. 1,936 illustrations, 
kvo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York. 


De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co.,, Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 

Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam Engines. 

T. C. Dill Machine Co., 





‘Binders’? for the American Machinist. Two 
styles, the ‘Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50c.each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton st., New York. 
Screw Propellers. 

Manufactured by H. B. Roelker, 

22 Cortlandt st., New York, 

Superintendent of the late De Lamater Iron Works, 
of same patterns and designs as before, adapted 
to each vessel. Consulting Expert and Construct- 
ing Engineer. Estimates on machinery, damages, 
ete. Air ice machines. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 58 
East 10th st., New York. 














A $500,000 cotton and oil mill isto be erected at 
Greenville, Miss. 

A carriage factory and rolling-mill are proposed 
at Pell City, Ala. 

A $1,000,000 cotton factory is to be erected at 
Montgomery, Ala. 

A $500,000 stock company at Florence, Ala., will 
erect a cotton-mill. 

Northern parties propose to establish a cotton 
mill at Marble Falls, Va. 

A $7,000,000 steel plant is in process of construc- 
tion at Jacksonville, Ala. 

The Baltimore United Oil Company will locate 
plant in Manchester, Va 

W.L. Yost is interested in a $150,000 cotton-mill 
to be built at Wytheville, Va. 

Kirby & Co. are reported as erecting cotton gin 
and grist-mill at Byhalia, Miss. 

At Denver, Col., the Columbia Screw Company 
has been organized; capital, $200,000. 

The E. D. G. Jones Machine Works at 
Mass., were put in operation recently. 


Pittsfield, 


A $100,000 flour-mill, with daily capacity of 500 
barrels, is being erected at Columbus, Ga. 

Two hundred thousand dollars have been invested 
in car-coupling works at New Orieans, La. 

Beard & Son, of Greenville, will, it is reported, 
erect an iron foundry in Spartanburg, 8. C. 

The Marion (S. C.) Iron Works Company has been 
organized, with a guaranteed capital of $20,000. 

New machine shops are in course of erection at 
Clifton Forge, Va., for the Chesapeake & Ohio Rail- 
road. 

Efforts are being made to organize a $200,000 
stock company to erect a cotton factory at Vicks 
burg, Miss. 

Samuel Croxton, of Cleveland, O., is investigat- 
ing with a view of establishing an iron foundry at 
Dayton, Tenn. 

Itis stated that the Cardiff Coal and Iron Co. has 
broken ground for the erection of its iron furnace 
at Cardiff, Tenn. 

A $25,000 stock company has been organized at 
Bridgeport, Ala., by A. C. Robinson, to erect a 100- 
loom woolen-mill. 


A rolling-mill for the manufacture of merchant 
bar-iron from scrap is being built at Fort Worth, 
Terrant County, Texas. 

A. K. Rarig & Co., of Columbus, 0., have made a 
proposition to move their foundry and machine 
shops to Fort Payne, Ala. 

A two-acre lot on Maury street, Manchester, has 
been given the Johnson Axle Company, of Rich 
mond, Va., for a foundry. 

The Orion Knitting Mill will start up anew fae 
tory at Kinston, N.C. The capital stock is $10,000. 
W. C. Fields is president. 

The Georgia Chemical Works, at Augusta, have 
purchased a site for enlarging their works, and will 
double their capital stock. 

8S. H. Lockhart, of Greenbrier, will, it is reported, 
move his mills to Camden, Tenn., erect new build 
ings, and add new machinery. 

The Brunswick (Ga.) Foundry and Machine 
Works are reported as enlarging their works by the 
addition of a building 75x53 feet. 

Carley Bros., Colfax, Washington, write us that 
they are going to build a foundry to run in con 
nection with their machine shop. 

A $100,000 stock company is reported being 
organized to erect a cotton factory, cotton gins, 
grist-mills, ete., at Orangeburg, 8. C. 


as 


A. E. Huddlestun is rebuilding his planing-mill at 
White Sulphur Springs, W. Va., recently destroyed 
by fire, and will put in some new machinery. 

The Wilmington & Weldon Railroad Co. (office 
Wilmington, N. C.), writes that it will not remove 
its Wilmington shops to Rocky Mount, N. C 

W. M. Neal with a London 
(Eng.) capitalist, with a view to securing the loca- 
tion of a $1,000,000 cotton-mill in Helena, Ark. 


is corresponding 


J.P. Parker and others, Monroe, La., 
ganized the Ouachita Valley Cotton Mills. 


have or 
apital 





Philadelphia, Pa. 


stock, $250,000. The millis to be built at once, 
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James MeMillan, president of the Duluth, South 
Shore & Atlantic Railroad, as well as other con- 
necting branches of the Southern Pacific system, 
has resigned bis position. 

Work has begun on the Hagerstown (Md.) win- 
dow glass factory. The new company is on the 
market for a 30-horse-power boiler and engine, 
which will be put in. 

The machinery for the Rome (Tex.) Roller Mill 
Company has arrived, and is being putin place. It 
ix one of the latest improved pattern, and looks as 
pretty as parlor furniture. 

The building formerly occupied by the water- 
works machinery at Chattanooga, Tenn., has been 
bought by Thomas Evans, and will be equipped 
as an iron foundry and machine shop. 

The works of the New York Bagging Company. 
Brooklyn, N. Y., were recently destroyed by fire. 
The fire started in a jute shute, and is supposed to 
be a case of spontaneous combustion. 

The furnaces of the Chestnut Hill (Pa.) Iron Ore 
Company have shut down, owing to dullness of the 
market and a big stock on hand. A large number 
of men are thrown out of employment. 

The Brunswick Foundry, Machine and Manu- 
facturing Company. of Brunswick, Ga., is erecting 
the building for its foundry. The company will 
soon begin work on its marine railway. 

The Shenandoah (Va.) Furnace Company has in. 
creased their capital stock from $250,000 to $500,- 
000, and will begin the erection of a merchant mill 
as soon as possible after approval of plans. 

The Georgia Pacific Railroad Co. will erect at 
Birmingham, Alabama, a wood machine shopand 
section of a roundhouse. It will probably erect 
machine, lumber and smith shops next year. 

The Southern Iron Ore Co., with a capital stock 
of $150,000, has been incorporated at Rome, Ga., by 
S. C. Clarke and W. E. Goodwin, of Hartford, 
Conn., and L. B. Carey, of Floyd County, Ga. 

H. P. Young and H.G. Rich have incorporated 
the Electric Protector and Specialty Co., to manufac- 
ture protectors for electric instruments, ete., at 
Newport. Kentucky. The capital stock is $10,000. 

Charles Lauga is reported as organizing the Far 
mers’ Cotton-seed Oil Extractor Co, to establish 
a mill at New Orleans, Louisiana, to manufacture 
cotton-seed oil by a process of which he is the in- 
ventor. 

George Yellott and G. R. Shock, of Baltimore, 
Md. W. T. Roberts and others, have incorporated 
the Maryland Bolt and Lock Nut Co., tomanufacture 
a patent bolt and lock nut. The capital stock is 
$100,000. 

The Standard Cotton-seed Oil Co. has been incor- 
porated, with C. M. Soria, president, and J. 8. 
Rainey, vice-president, to erect a cotton-seed oil 
mill at New Orleans, Louisiana. The capital stock 
is $50,000. 

Capitalists at Lockport, N. Y., are negotiating 
with citizens of Columbus, S. C., for the establish- 
ment in the last-named place of iron works, to 
manufacture a fine grade of iron from scrap by a 
new process. 

The Secretary of State bas incorporated the In- 
dustrial Iron Works Company, Kansas City, Mo.; 
capital, $75,000. The incorporators are J. H. Bur- 
ton, C. A. Burton, T. H. Adams, C. J. F. Ridley and 
J. C. Klassen. 


The Batesville (Arkansas! Iron Works Co. has 
been organized, with J.C. Bone, president; G. H. 
Kealer, vice-president, and C. T. Rosenthal, secre- 
tary, to operate an iron foundry. The capital 
stock is $6,500. 


It is stated that a woolen mill, to manufacture 
ladies’ cloaking, will be erected by a Northern com- 
pany at Charlottesville, Va. Rhode Island capital- 
ists will, it is reported, erect a $30,0C0 cotton-mill in 
the same place. 


The Gardner Manufacturing Co. has been organ 
ized. with D. H. Irvine, of Orange Lake, president; 
Charles Rheinaur, vice-president, and F. N. Harri- 
son, secretary, to erect a foundry and machine shop 
at Ocala, Florida. 


Mills Aand D of the Catasauqua (Pa.) Manufac 
turing Company have closed down for extensive re 
pairs, and the building of a culvert across the 
feeder of the canal, which is being filled in with 
cinder forrailroad purposes. 


A new corporation, backed by Philadelphia 
money, isthe Crab Orchard Coal and Tron Company, 
recently organized at Bristol, Tenn., with a capital 
stock of $200,000. William McGeorge, Jr., of Phila- 
delphia, is president; Dr. M. M. Butler, vice-presi- 
dent, and W. W. James, secretary. 


The Edison Machine Works at Schenectady, N. Y., 
have erected six new buildings during the summer, 
and are busy on three more. The number of hands 
employed is 2,298, and when the new buildings shall 
be finished more will be taken on. 


The Bristol, Ky., Pioneer Steel Plant and Rolling 
mill Co.,which will build two Bessemer and two basic 
iron furnaces, has been organized with T. H. Spald- 
ing, of West Bergens, Pa., president; Justice Cox, 
Jr., treasurer, and L. B. Stubbs, manager. 


The Elliott's Knob Iron, Steel and Coal Company 
has been incorporated at Staunton, Va., with W. 
D. Rippeton, president; F. F. Cinniotti, of New 
York, vice-president, and H. M. Wegner, of Staun- 
ton, secretary. The capital stock is $1,000,000, 


A smal) pamphlet has been issued by the Hoggson 
& Pettis Mfg. Co.,. New Haven, Conn., in which is 
described and illustrated the Sweetland lathe 





chuck and the Porter belt tightener. Matters of 
interest to all who use lathe chucks or belts will be 
found in it. 

The Wampanoag Mill directors, Fall River, Mass., 
have contracted for new compound engines of 900 
horse-power, cylinders 52x28, to take the place of 
the engines recently disabled at their plant. It is 
expected that the new engines will be ready about 
the middle of October. A new engine-house will 
also be erected. 

Messrs. Aaron J. Palmer, of Amherst, and J. A. 
Crossman and John A. Laws, of the Enterprise 
Foundry, Sackville, Canada, have organized them- 
selves under the name and firm of Cumberland 
Foundry and Machine Works, at Amherst. They 
intend carrying on a general foundry and machine 
business, repairing, etc. 

An effort is being made to organize in Orange- 
burg, S. C., a joint stock company, to build and op- 
erate a cotton factory, ginnery, grist-mills. with all 
necessary appurtenances. Capital stock to be $100,- 
000, divided into 400 shares. Location of said fac- 
tory to be on Cawcaw Creek. at the old Legare mill 
site, about a mile and a half from the city. 

A corporation, to be known as the Boston Welt 
Machine Co., has been organized at Portland, Me., 
with a capital stock of $500,000 for the purpose of 
manufacture and sale of sewing machines. The 
officers are: President, Rufus H. Woodbury, of 
Beverly, Mass.; treasurer, Horace A. Roberts, of 
Lynn, Mass. Certificate approved July 7, 1890. 


The Pratt Iron, Coal and Railway Co. has been or- 
ganized, with William A. Walker, president, and F. 
D. Nabers, secretary, and purchased the property 
of the Mary Pratt Furnace Co., at Birmingham, 
Alabama, including a cokeiron furnace, for $500,- 
000. The company is also said to have secured 
18,000 acres of coal and mineral lands. The capital 
stock is $1,000,000. 

It is stated that the Jacksonville Mining and Manu- 
facturing Co. has completed negotiations with 
Eastern and foreign capitalists for the building of 
large steel works at Tredegar, Alabama, to include 
rolling-mill, steel-mill, etc., and to employ, when 
completed, 3,000 men. The company which pro- 
poses erecting the plant also intends constructing a 
system of water-works. * 

The Union Fiber and Reclaiming Company, of 
Plainfield, N. J., has been incorporated, for the pur- 
pose of manufacturing chemical fiber from wood, 
straw, cotton and other materials, and reclaiming 
chemicals used in manufacturing paper. The capi- 
tal stock is $250,000. Seymour G. Smith and Charles 
E. Runk, of Plainfield, and P. H. Ralston, of New 
York, are the incorporators. 

The Landon Tron Company, of Salisbury, Conn., 
has been organized to hold mines and to erect fur- 
nace plants for converting minerals into metals; 
capital stock, $50,000, 500 shares of $100 each: 
shareholders, Donald T. Warner 1, Albert M. Card, 
Sharon, 1; F. Kingsbury Curtis, New York, 298; 


James S. Stearns, Brooklyn, 6.934; W. E. Curtis,. 


New York, 6.984; F. K. Curtis, 6.93844; James S. 
Stearns, Brooklyn, 179.2. Paid in in cash, $38,053.33. 

The North American Land Company has been in- 
corporated, at Albany, N. Y., to buy and sell real 
estate upon commission in all parts of the United 
States and Canada. The capital of the company is 
fixed at $100,000, and the principal office is to be in 
New York. The incorporators are Charles H. Neil- 
son, Allen P. Williams and John Hoop, of New 
York; Alvah Wiswall, Woburn, Mass.; Joseph E. 
Stevens, Jr., Minneapolis. 

The Pittsburgh Boiler Scale Resolvent Co , of Pitts- 
burgh, have issued a small catalogue of mechanical 
and technical books, one of these books being sent 
with each barrel of resolvent for the engineer 
using it. The books are for the most part recog- 
nized as standard authorities on the subjects of 
which they treat, and we understand that the plan 
has met with much favor among engineers. The 
catalogue will be sent to any one interested 


Charles R. Vincent & Co., of New York, have 
issued the following card: ‘‘ Mr. Thomas G. Smith 
Jr., late of Cincinnati, Ohio, has this day been ad- 
mitted to partnership in our firm. Mr. Smith was 
formerly identified with the Ball engine in Cincin- 
nati. He is a member of the Society of Mechanical 
Engineers, and having been with us for some time. 
is already familiar with the requirements of our 
business as consulting and contracting engineers.” 


The Nicholson & Waterman Mfg. Co., of Provi- 
dence, R.I., have issued a unique pamphlet con- 
taining an account of their horizontal boring ma- 
chine, part one being devoted to an illustrated 
description of the machine, while part 2 has a num- 
ber of rough sketches showing some of the opera- 
tions which can be performed onit. If you are in- 
terested, send for it, and when it comes pay no 
attention to the instructions on the outside wrap- 
per. 


A very neatly printed pamphlet comes to hand 
from The Barnard Engineering Co., of 15 Cortlandt 
street, New York, describing the Barnard vacuum 
system for heating buildings by steam ‘“ without 
pressure,” by which, of course, is meant pressure be- 
low the atmosphere. Any one who contemplates 
putting ina heating system, or who has one that 
for any reason is not entirely satisfactory, may 
examine this pamphlet with the prospect of finding 
something to his advantage. 


The Pittsfield Electric Light Company, Pittsfield, 
Mass., has been organized, with a capital stock of 
$100,000, and these officers: President, Alexander 
Kennedy; treasurer, W. A. Whitlesey; clerk, W. L. 
Adams; directors, William Stanley, Jr.. W. R. 
Plunkett, C. C. E. Merrill, and the president and 








treasurer. The company has arranged to buy up 
both existing companies, thus controlling the elec- 
tric light system, and will furnish light, power and 
heat. It will erecta fine new building on McKay 
street, and equip it with improved machinery. 

The Narragansett Machine Works. of Providence, 
R.I, writeus: * * * We have just got started in 
our new works, which consist of a brick building, 
200x50 feet, two stories high, power being furnished 
by a Corliss engine, heated by Sturtevant hot-air 
system, and protected from fire by the Grinnell 
sprinklers. In addition to this there is a lumber 
shed, with dry kilns 200x20 feet, heated by Sturte- 
vant system, and protected by air-pressure Grinnell 
sprinklers. We havea switch from the Providence 
& Boston Railroad, and are in position to do good 
work. 

E. S. Lenox, representing the barbed wire manu- 
facturing firm of Washburn & Moen, of Worcester, 
Mass., wasin Chicago recently, and said in an in- 
terview: ‘‘I have purchased about sixty acres of 
ground near the Calumet Iron and Steel Company’s 
works, between One Hundred and Tenth and One 
Hundred and Fourteenth streets, fora site on which 
to put upa branch factory for the Washburn & 
Moen Company. Preliminary work has begun, and 
I am now going East to arrange the details of the 
enterprise. The plant will cost $1,000,000, and 
1,000 men will possibly be employed.” 


The Laugblin-Junction steel plant shut down 
last week for the purpose of making repairs, which, 
it is estimated, will consume three weeks’ time. At 
the Labelle the only department running is the nail 
factory. and it will be closed down for repairs as 
soon as the plate on hand is used up. At the Top 
mill everything is off except the nail factory and 
the blast furnace. The factory is working up the 
available plate as fast as possible. The Wheeling 
steel plant at Benwood has closed down for the 
purpose of making repairs. No time will be lost in 
beginning the work of repairing, and it will be 
pushed forward as rapidly as possible.— Wheeling 
Sunday News-Letter. 


The Sheffield (Ala.) Land, Iron and Coal Company 
has accepted a proposition from J. G. Chamberlain 
and associates to erect a rolling-mill, and another 
from H. B. Tompkins and associates for the erec- 
tion of pipe works. According to the terms agreed 
upon, the rolling-mill is to be commenced within 
sixty days and completed in ten months. The plant 
is to cost $200,000 and to be 100 tons daily capacity. 
The land company donates fifteen acres of land, 
and gives a bonus of $10,000 upon completion of 
the works. Seventy-five thousand dollars of the 
stock will be raised by subscription. The pipe 
works plant is to cost $100,000, and will consume 
from 100 to 150 tons of iron per day. 


The St. Louis Iron and Machine Works has the 
foundation laid for its new erecting shop, a build- 
ing to occupy 282 feet by 80 feet, and to be of suffi- 
cient height to admit of overhead galleries around 
the inside of the walls. The new structure, which 
will be equipped with first-class iron working tools 
throughout, and provided with a steam crane to 
travel the entire length, will extend the company’s 
works a distance of 500 feet. The depth of the 
buildings will be uniformly 80 feet, with a large L 
for storage and patterns. The full 500 feet will be 
covered by traveling cranes in the several depart- 
ments, all in astraight line, so that a casting start- 
ing from the foundry could be delivered in the 
erecting shop, and thence direct to the car. 


A Stamford (Conn.) paper of recent date contains 
a historical sketch of the Yale & Towne Mfg. Co., 
concluding with the following statement: ‘ At 
the present time plans are in preparation for a new 
building east of the present smith shop, to accom- 
modate pulley block and chain making, the build- 
ing now occupied for these purposes being required 
for use in connection with the Small Lock Depart 
ment. Plans are also under consideration for a large 
extension of the foundry building. The number of 
employes has increased steadily from thirty, in 1869, 
to over 800 at the present time. exclusive of those 
employed at the branch houses of the company in 
New York, Chicago, Philadelphia and Boston.” 

The Warwick Cycle Company, of Springfield, 
Conn., is to erect a factory of its own The busi- 
ness has been increasing rapidly since the reorgani- 
zation last October, and the company is now badly 
cramped for room. About 40 men were then em- 
ployed, while now about 130 are kept busy, and a 
dozen or more wheels are turned outaday. The 
present quarters on Hanover street are leased of D. 
L. Swan and the Springfield Foundry. The direct- 
ors appointed a committee, consisting of George T. 
Warwick, the president, George D. Chamberlain, 
the treasurer, and Edward S. Brewer, vice-pres- 
ident, to secure a location for the proposed fac- 
tory. It will probably be one of the largest manu- 
facturing buildings in the vicinity. 

According to a Utica, N. Y., dispatch, natural gas 
has been found there in drilling for water. The 
dispatch says: The gas was found at a depth of 
570 feet. The drill had penetrated only slate rock 
until 555 feet in depth was reached, when Trenton 
sandstone was found. The gas flows from the well 
in considerable quantities, and burned throughout 
the night and to-day very brilliantly. The well is 
being drilled by an experienced oil driller, who has 
sunk many wells in this city, several of which 
pierced through strong gas veins, but the gas has 
been cased and the drill continued down to water. 
In the present case it is probable the gas-producing 
qualities of the rock will be fully tested, as the 
driller is very positive the territory is good and will 
furnish gas in paying quantities. 


A tract of 5,500 acres in McKean County, near 
Bradford, Pa., has been purchased by the Steel 





Tubular Car Company, and upon it will be located 
the town of Charmony, which it is expected will 
rival Pullman inecar building. This is by far the 
largest manufacturing enterprise of its kind ever 
undertaken in Pennsylvania. The capital of the 
company is $5,000,000, and the officers are: John S. 
Orr, of New York, president; Col. A. I. Wilcox, vice- 
president; John W. Post, general manager, and the 
following board of directors: Henry E. Perrine, 
Harlon C. Palmer, John G. Valentine, Col. J. A. 
Marrow, Givon Pike, H. C. Low, M. T. E. Chandler, 
Col. R. F. Young, H. D. Money and E. John Eliis. 
Within the next eighteen months the company ex- 
pect to have the plant completed and their cars 
running on most of the roads. 


The Saranac and Tuscarora, built for the Lehigh 
Valley Transportation Company by the Globe Iron 
Works Company, were the first large steamships on 
the lakes to be fitted with the Worthington inde- 
pendent condensers, built by Henry R. Worthing- 
ton, N.Y. That they were a success is proven by 
the Globe giving an order for four more condensers 
for their four Menominee boats, two of which are 
now under construction at their yard This second 
order from a shipyard that has turned out eleven 
first-class steamships in twelve months is the high- 
est endorsement of the appliance, which adds in 
several ways to the completeness of the triple-ex- 
pansion engine. The Saranac, the first to receive 
the condenser, has a record of sixteen miles per 
hour. Half of the last mile, at least, is claimed for 
the condenser.— Marine Review. 

The above refers to the independent condensers 
illustrated in our issue of April 17. 


The Pittsfield Electric Company was organized at 
Pittsfield, Mass., recently, with a capital of $100,- 
000, for the purpose of furnishing electricity for 
light and power,and for doing a steam-heating 
business. It has acontract for the purchase of the 
two existing light companies, the Pittsfield Electric 
Light Company arfd the Pittsfield Illuminating Com- 
pany, with all their machinery, franchises, wires, 
etc., and purpose uniting these companies in a new 
station, with new machinery and a first-class plant 
in every respect. This will be done at once. The 
officers elected were: President, Alexander Ken- 
nedy; treasurer, William A. Whittlesey; clerk, W. 
L. Adam. The directors are William Stanley, Jr., 
William R. Plunkett, C. E. Merrill, and the presi- 
dent and treasurer. The new station will be erect- 
ed at once on McKay street. The company will 
furnish power for Robbins, Gamwell & Co., and ex- 
pect to make contracts at once for heating on the 
west side of North street, including the Insurance 
Building. The company will have ample facilities 
for furnishing power for the electric street cars, 
and will put in their bid at once. With a new and 
improved electric station, and the prospective ad- 
ditions to the gas works in putting in a water-gas 
plant, Pittsfield will be better than ever supplied 
with first-class lighting establishments.— Weekly 
Record, 


The report recently published, that J. & W. Selig- 
man & Co. and others had contributed to a large 
increase in the capital of William Cramp & Sons, 
the well-known shipbuilders of Philadelphia, was 
confirmed yesterday by Jesse W. Seligman, who 
told a Tribune reporter that the new capital at the 
command of the Messrs. Cramp would be about 
$5,000,000, instead of $3,500,000. Most of his asso- 
ciates in the enterprise, Mr. Seligman said, were 
Philadelphia steamship men, who would supply 
some of the new business which the extension of 
the plant would make possible. ‘I believe there is 
a great future for shipbuilding in this country,” he 
added, ‘‘and I am going into this matter for a per- 
manent investment, not for a speculation, and so 
are the others. There are only a few persons inter- 
ested in the scheme, and it will not be possible to 
give out particulars before next week, but I can say 
that the Cramps are to continue their management 
of the business, and that they are to have another 
shipyard beside the one now in use.”’ It is said 
that the Messrs. Cramp have themselves put in a 
good deal of new capital, and that among the other 
subscribers are Thomas Dolan, a woolen manufact- 
urer of Philadelphia; Clement A. Griscom, of the 
Inman & International Steamship Company, and 
John R. Dos Passos, who is to be general counsel of 
the reorganized company.— Tribune. 


Sensational articles have appeared in some of the 
New York papers in regard to the reorganization 
of the George F. Blake Manufacturing Company, 
to the effect that it has been bought out by English 
capitalists, etc. We find, upon inquiry, that the 
actual facts in the case are about as follows: Mr. 
George F. Blake, on account of advanced age, and 
Mr. E. C. Turner, who has been enfeebled by ill 
health for several years, have been desirous of 
withdrawing from the active management of the 
business for some time past. To extend the com- 
pany’s business in England and onthe Continent, it 
was decided to interest English capital, and the re- 
sult has been a complete reorganization of the 
company. The Blake Company have been one of 
the most successful manufacturers of steam pumps 
and water-works pumping machinery in this coun- 
try, and have been in the business for over a quarter 
of acentury. The new company is capitalized at 
$2,000,000, common stock of which is controlled by 
the present stockholders of the company, the pre- 
ferred stock and bonds having been largely taken 
up by the English interests. In the reorganization of 
the company Mr. Max Nathan, well known in ma- 
chinery circles, will take an active interest in the 
management of the company, together with Mr. 
George H. Stover, Thomas D. Blake, and the old 
corps of managers, superintendents and assistants 
as heretofore, 
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Notions and Vagaries Concerning Men 
and Things Mechanical—Steel Balls. 


By JARNO. 


Some persons have vague and erroneous 
notions as to the weakness of things and the 
strength of men. There is a notion that a 
man can smash almost everything when he is 
mad. Now a mechanic well knows that, 
without special fixtures or tools, a man can- 
not smash some things, among which is, for 
instance, a carpet tack or a spiral spring. I 
have seen it soberly stated, in a magazine of 
literary notoriety, that Napoleon was particu- 
lar as to the sharpness of the scissors with 
which he trimmed his finger nails. I should 
not call this a notion, though for a nail-trim- 
mer I prefer a fine file. But the next state- 
ment was that dull nail scissors he at once 
smashed. The placing of such a statement 
among historical facts isa vagary that did 
not come from anything that the author 
ever saw. 

Gascon says: ‘‘Persons that get their notions 
of the weakness or of the strength of materi- 
als by breaking the necks of champagne bot- 
tles, or while mutilating courtesies, may 
think it easy enough to smash scissors by 
holding in the hand and striking them on the 
table; but no person, not even Napoleon, 
ever did this smashing often enough to form 
a habit worthy of historical mention. Any 
one that tries it will find, in so doing, that 
one’s hand is hurt as often as the scissors are 
injured.” 

‘If you speak often in this strain,” said I, 
‘‘you will get the name of saying sharp 
things, and people will be chary of talking 
with you. What does ‘mutilating courtesies’ 
have to do with breaking things to pieces?” 

He replied: ‘‘The one that spends more 
time in devising ways to keep mechanics at 
telescopic distances than in learning the facts 
of machinery, is not likely to be one capable 
of writing on a mechanical subject. It 
would be well for some persons to remember 
that only a genius can write upon any sub- 
ject, without being acquainted with it, and 
not write nonsense. In the Literary World 
the reports of recent ‘inventions’ and ‘dis- 
coveries’ are never read by mechanics, be- 
cause the reports seldom mean anything, 
and, when they do, they are so vague that 
the meaning cannot be ferreted. The reader 
does not understand the reports, because the 
writer does not understand the subject. In 
the AMERICAN MACHINIST, not long since, 
regarding a magazine writer there was a re- 
mark that he must either have been a me- 
chanic, or have taken great pains to inform 
himself as to the correct use of mechanical 


terms. This remark contains an important 
suggestion. The fact that, outside of indus- 


trial publications, a correct writer on me- 
chanical subjects is so rare as to be worthy 
of remark, is a matter of regret. ‘‘Taine’s 
History of English Literature” says that the 
poet Byron follows with a surgeon’s exact- 
ness all the stages of death; a foot-note says 
that he had before him a dozen authentic de- 
scriptions. This is in the same line as the 
suggestion in the AMERICAN MACHINIST. 
Though rather a grotesque subject to work 
into poetry, yet, so long as Byron had made 
up his mind to write upon it, he also made 
sure to write accurately. 

‘Your friend Norton tells me that 
often puzzled by the remarks of persons in 
his boarding house. One boarder asked him 
whether he had seen in the World a report of 
an invention by which thirty horse-power 
can be got out of a fifteen horse engine by 
means of gas, etc. The boarder went on 
with an attempt to repeat the World’s report, 
the attempt quite likely being, if possible, 
more vague than the report. Mr. Norton 
listened as patiently as he could listen, but he 
did not understand a word, for the simple 
reason that the boarder himself could not un- 
derstand how to do the impossible. Mr. 
Norton merely asked whether the World is a 
mechanical paper, and remarked that, if it is 
not, it has probably made a mistake, and he 
said no more. The boarder was surprised 
because all the details were not perfectly un- 
derstood, and attributed Mr. Norton’s silence 
to a lack of mecbanical knowledge, or to a 


he is 





disinclination to converse—to anything, in 


fact, but the real reason. Of course the K. 
M. comes in for its full share of attention, 
with much wonder why there are no me- 
chanics to make the perfect machine for the 
motor.” 

Gascon’s remarks call to mind the fact that 
many people rely upon the mechanic in some 
things in connection with his calling, while 
in other things, rather than follow his ad- 
vice, they are led away by a pretty story. 
They rely upon him to build locomotives 
and printing presses, but when it comes to 
some scheme to get power out of one end of 
a machine without putting something into 
the other end, they believe the story told by 
a newspaper rather than be guided by long- 
known principles that can be learned in the 
mechanical paper. 

Gascon continues: 
regret that erroneous notions are found even 
in a letter coming from the office of a manu- 
facturing establishment. The writer has but 
to step into the shop, or factory, to obtain 
his facts; yet I fear that too often he makes 


up his statements to suit his interest or his | 


wishes, rather than leave his desk. He 
thinks that, as a matter of course, the facts 
will correspond to his dictum. There 
nothing more certain than that the behavior 
of materials is not such as will favor the tell- 


is 


ing of a pretty story, or the notions of a | 


writer as to what should be. 

“In the steering-head of. my boy’s bicycle 
he found nine balls broken in two. 
turned the eighteen half balls to the Mud- 
quill Manufacturing Company, the makers 
of the bicycle, and asked for whole balls to 





“Tt is also a matter of } 


I re-| 


sheared in two. The pieces were then taken 
out of the vise. The ball came out whole. 
From these experiments I could not under 
stand how a sound steel ball can be either 
easily broken or easily sheared in two.” 

‘Gascon,” said I, ‘‘your trials can hardly 
be called tests. They lack the element of ac- 
curacy which I have learned to like so well. 
A tolerably accurate repetition of your ball 
sinking trial, Fig. 1, might be made; but 
your shearing trial, Fig. 2, is quite indefinite. 
The piece C might be held so tightly in the 
vise, that, evenif the ball were not sunk into 
it, a ‘medium would it. 
Again, your ‘medium blow’ may be much 
lighter than another’s.” 

“T well know, Jarno,” he replied, ‘‘that the 
experiments have no value as measurements 
of the strength of steel balls, in pounds, but 
the units given by Mr. Mudquill were not in 


blow’ not move 


pounds. He gave as units, ‘easily under 
stand’ and ‘easily break.’ My trials are tests 
well within the limits of these units. A_ ball 


that can be ‘easily’ broken in a bicycle would 
certainly break in my trials.” 

Gascon continues: ‘‘Most bicycle balls are 
made by rolling the stock between dies that 
give them a circular form in one direction, the 
rolling or rotation of the stock completing 
the ball shape. This strains the stock, and 
sometimes causes a hole or chamber to come 
in the rolled piece. If the stock ceases to ro 
|tate, the sliding of the dies may bring so 
i great a strain upon it as to make one part 
leave the other, and, instead of a ball, give 
us a piece shaped something like Fig. 3. 


The operation may split balls nearly in two, 
may 


| which not be discovered until after 
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Fig. 3. 
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replace. Nine new ones were sent, accom- 
panied by the following somewhat left- 


handed acknowledgment of the flaws: 
S 


‘** Mr, Edward F. Gascon: 

‘DEAR StR—Yours of May 22d at hand. 
We will send you nine balls without charge. 
We do not think the balls were defective, but 


think they were broken on account of the | 


bearing being screwed up too tight. You 
can easily understand this if you will exam- 
ine it, that, should the bearing be set up so 
tight that the balls cannot revolve, the im- 
mense leverage would enable the rider to 
easily break the balls; something must give. 
We caution you in setting up any ball bear- 
ing, that a little pull must be left, so that it 
will revolve freely. Yours truly, 
‘* “EGBERT MupqutLt, President.’ 


‘*‘T did not see how a boy can, in a single 
bearing in his bicycle, break nine steel balls. 
As Mr. Mudquill said that I could easily un- 
derstand it if I would examine, I made ex- 
periments, which are illustrated in Figs. 1 
and 2. In the first experiment, a new ball, 
from those sent by Mr. Mudquill, was held 
between two steel pieces, one lying upon an 


anvil, while the other was struck with a | 
After a few blows | did happen: 


blacksmith’s hammer. 
were struck, the pieces came together as at 
A B, Fig. 1, and into each a half of the ball 
was sunk. The ball did not break. I had 
not yet learned how one can be easily broken. 
The second experiment will be understood by 
Fig. 2, which shows another of the new balls 
sunk into two pieces of steel that are held in 
a vise, one piece resting on the jaw beam at M, 
and the other projecting above the jaws at C. 
With a blacksmith’s hammer, several medium 
blows were struck upon the projecting piece 
at (, to learn whether the ball could be easily 








Vig. 5. 


they are put in bearings and we find the 
half balls. 

‘‘Now, just here is where I wish to differ, 
| in fact, where I do differ wich Mr. Mudquill. 
No matter how hard one screws up the bear- 
ings, or how often one rides, it is well nigh 
|impossible to split a sound steel ball in a 
bicycle. Before a hard, ball would 
be split, it would plow grooves into bearings 
not equally hard. When used under heavy 
pressure, we might expecta result that will be 
understood by Fig. 4. 
sunk into the stationary stud S, and into the 


sound 


Suppose that a ball has 


wheel ring FP so as to resist the rotation of 2. 
Now, if we try to rotate the ring 2, we shall, 
at the line X, bring a strain that tends to 
split the ball in two; and, in the direction of 
the arrows # F' and G@ H, we shall bring 
strains that tend to flake. Now, 
| arrow section inthe figure is so much smaller 


since an 


lthan the diameter X, we should expect the 
| ball to flake rather than to split in two. If 
| the stud and ring are hard enough to resist 
| the sinking that we have supposed in Fig. 4, 
the action is still more confined to the sur- 





| face of the ball, giving it a greater tendency 
| to flake. 

“In athrust bearing, Fig. 5, this is what 
Pieces flaked off and wedged 
|into the grooved retaining ring W, until it 
| was broken, and then the balls fell to the 
| floor. Several were flaked and scored, but 
not one was split in two. The bearing was 
repaired, the new balls flaked, and _ this time 
| broke the washer ring Y. None split. 

| ‘‘Now, Mr. Mudquill did not care to learn 
the facts before writing to me; either this, or 





| he deliberately wrote what he knew not to be 
itrue. If he had known that he was writing 


| to a reader of the AMERICAN MACHINIST, he 
| very likely would have written differently. 
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No doubt he believes in the subdivision of 
labor. The mechanics attend to the shop 
the office work; they 
Of 
mechanic 
is beneath his 


work, he attends to 
make the machines, he makes the letters. 
will 
he 
dignity to have one give him any informa- 


course it not do to have a 


know what writes, and it 
tion. 

“This method is certainly not that which I 
saw in the office of one of our largest and 
best Known machine works. An errand boy 
Was sent out into the works; a man came in, 
dressed in shop clothes, with his sleeves 
rolled up. The proprietor said, ‘Mr. Wilbro, 
Tam not acquainted with this subject, and 
I think 
accordance with 
what you said, and, if it is correct, I should 
like to have you sign it.’ 
correct. principle. 
to shift 
merely to place it where it belongs. 


therefore I will ask you to help me. 
I have written the letter in 
This method is 
The proprietor 
responsibility, but 
So far 
understand, the letter related to 
some theoretical question that he did not care 
He has enough to do to attend 
to the management of his business; he can hire 
others to attend to the theoretical work. 

‘No letter material fact, 
whether it be signed Mudquill Manufactur- 
ing Company, or two Mudquill Manufactur- 
ing Companies, is any more reliable than the 
word of the one man that signs it, unless he 
others for his If he 
writcs it out of his own thought, it stands or 


upon a 


does not wish 


as L could 


to study up. 


concerning a 


consult information. 


falls in accordance with the quality of his 


thinking. The letter I received I did not 
take as coming from the company, but 
merely from Egbert Mudquill. In business 


matters he may sign for the whole company, 
but in mechanical matters he can sign only 
himself. Authority may be delegated, 
The U. 


distance 


for 
but not opinions, S. Congress can 
that the 


shall be the standard yard, but it takes a me- 


decree between two lines 
chanic to divide the yard into thirty-six parts, 
without a remainder, and give us the stand- 
ard inch.” 

Since the foregoing conversation, IT have 
seen Mr. Norton, who tells me that, when his 
fellow-boarders begin to romance on mechan- 
ical subjects, he now gives each of them a 
copy of the AMerTcAN Macuinist. We all 
of |b ia | 
wanted my leg sawn off, | would take it to a 
The for making such ill- 
advised assertions as Mr. Mudquill’s, and 
those in the newspapers, is to consult me 


know good places to get shaved, 


surgeon, cure 


chanics. 
— a e 


It is well known that it is impossible by 
ordinary methods to determine the direction 
of sound ina fog at sea, hence the assumed 
an instrument called the 
eophone, the object of which is to enable 
The Times describes 
the instrument as follows : 

The instrument is a polished black reflector 
12 by 18 inches, concave on both sides, with 


importance of 


navigators to do so. 


sound receivers in the form of ear trumpets 
surface. The eophone is 
mounted over the deck house on a vertical 
hollow brass shaft extending through the 
Two tubes connect with the sound 


attached to each 


ceiling. 
receiver, passing through separate resonators 
and ending with two ear-pieces, one of which 
produces sound, and the other silence. A 
series of comprehensive tests was made. It 
is understood that the instrument gave great 
satisfaction, and will be favorably reported 
to the Washington authorities. 

The manner in which the position of a ves- 
sel in a fog is determined by the eophone is 
If the vessel is on one side the 
sound enters the reflector on that side, while 
the reflector on the opposite side is silent. 
By turning a gauge until the sound ceases 
on the one side it is then heard on the other. 
By turning the reflector toward the point 
midway between these two points of silence 
the sound waves fall upon both ears with 
equal intensity, whereupon the _ reflector 
points directly toward the object heard. 

A slight variation of the gauge to break 
the sound waves enables the operator to fol 
In 


this way the position of breakers, spars, ice- 


as follows: 


low amoving object in any direction. 


bergs, and other obstacles may be fixed and 


avoided. In making their tests the board 
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did not encounter a fog, and so artificial 
means were resorted to by employing a tug 
to steam around the Massachusetts, while the 
board followed her movements from a 
secluded position in the pilot house, the tug 
blowing its whistle at intervals. The 
experiment is pronounced an unqualified 
success. 


Working Aluminum. 





The Scoville Mfg. Co., of Waterbury, 
Conn., give the following directions regard- 
ing the working of aluminum : 

A cubic inch of pure aluminum weighs 
approximately one-tenth of a pound avoir- 
dupois, being about one-fourth the weight 
of an equal bulk of pure silver. 

Pure aluminum can be rolled, drawn, 
spun, stamped, engraved, burnished, polished 
and soldered to the same extent and by the 
same processes as used on brass, with the 
following exceptions : 

Annealing.—A very low and even tem- 


perature should be maintained in the muffle. | 


Aluminum melts at about 1,300 deg. Fahren- 
heit—a very dark red. The inexperienced, 
therefore, cannot judge the proper annealing 
temperature by the eye alone, without danger 
of fusing the metal. When the metal has 
been heated enough to char the end of a pine 
stick, thus leaving a black mark in the wake 
of the stick as it is drawn across the metal, 
it is sufficiently annealed. The metal should 
then be withdrawn from the furnace and 
allowed to cool slowly in the air. For some 
work, such as stamping and drawing, it is 
sometimes betier not to heat the metal so hot 
as to leave a dead black mark with the stick, 
but just enough to show a dark brown mark 
instead. Very thin sheets or wire can be 
annealed sufficiently for some purposes in 
boiling water. 

Dipping and Pickling.—Remove the grease 
and dirt by dipping in benzine. To whiten 
aluminum, leaving on the surface a beautiful 
white matte, dip first in a strong, hot solution 


of potash, then rinse in water, and dip in un- | 


| be found to have fixed itself firmly to the 


| 
diluted nitrid acid, 42 deg. Then wash in 
water, and dry as usuai in hot sawdust. 

Polishing.—Use fine white polishing com- 
position or rouge, and a rag buff. 

Burnishing.—Use a bloodstone or steel 
burnisher. For hand burnishing use either 
kerosene oil or a solution composed of two 
tablespoonfuls of ground borax dissolved in 
about a quart of hot water, with a few drops 
of ammonia added. 

For lathe work the burnisher should wear 
upon the finger of his left hand a piece of 
Canton flannel, keeping it soaked with kero- | 
sene, and bringing it in contact with the 
metal, supplying a constant lubricant. 

Very fine effects can be produced by first 
burnishing or polishing the metal and then 
stamping it in polished dies showing unpol- 
ished figures in relief. | 

Scratch Brushing.—Polish or burnish the 


justice upon those offering really meritorious 
compounds, but it prevents railroad com- 
panies from receiving the benefit conferred 
by mixtures that neutralize to some extent 
the injurious action that bad feed water 
exerts upon heating surfaces. 

It does not always follow that things 
which have been successfully applied to sta- 
tionary boilers will work satisfactorily with 
locomotives, but when a feed-water medi- 
cine acts in a stationary boiler to prevent 
the formation of scale the chances are that 
similar treatment would do good service 
with locomotive boilers if modified to suit 
the changed conditions. Papers have re- 
peatedly been submitted to the American So- 
ciety of Mechanical Engineers, describing 
| the beneficial effects that resulted from the 
use of kerosene in steam boilers, and there is 
surface and then use a fine steel scratch | no reom for doubting that the oil named is 
brush. |a valuable preventive of incrustation. At 

Soldering.—A special solder is necessary. | last meeting of the society Mr. R. C. Car- 
Cleanse the metal from grease and dirt. Use | penter described experience with kerosene on 
for soldering, fluid Venetian turpentine. | boilers at Lansing, Mich. [This paper was 
Place the solder upon the metal with the published in the AMERICAN MACHINIST of 
Venetian turpentine and heat gently ina blow | June 5]. Badly scaled boilers were re- 
pipe until the solder is melted. It will then | lieved of the incrustation through _the use of 
kerosene, and then a small quantity admin- 
istered regularly prevented the formation of 
new scale and caused the lime salts deposited 


aluminum. 

Sand Castings.—Use open but very fine 
sand, and bake the mould. Large feeding 
grates should be provided, and the mould 
should be well vented. Pour the metal 
quickly at a temperature but little above the 
melting point. Use either Taylor’s or Dix- 
on’s plumbago crucibles. 

Milling, Planing, and Turning.—Use plenty 
of oil to prevent the clogging of the tool and 
to make it cut smooth. 


—— as ——_- 


mud, which was readily blown out. There 
were about 20 grains of solid matter in each 
gallon of the feed water. 

Kerosene may not be the petroleum com- 
pound best adapted for use in locomotive 
boilers, but the experience with it indicates 
that, with a little care, some such ingredient 
might be used in locomotive boilers in a way 
that would materially reduce the expense for 
boiler repairs. We have heard the objection 
| raised to the use of petroleam compounds, 
that they released the scale in large pieces, 

At the various meetings of railroad men | which choked up the openings between the 
where the subject of the purification of feed | flues and the water legs. If the oil has this 
water was under consideration of late months, | effect on an incrusted boiler it ought to be 
there has been a decided tendency displayed used with success in keeping boilers newly 
to discredit the value of any compound | out of the shop free from scale. Prevention 
offered for neutralizing the pernicious effects | is always better than cure, and what is badly 
that feed water impurities usually produce | wanted on many railroads is a disposition to 
on locomotive boilers. There are few lines | persevere in treatment that will make cure 
of business run by practical men where | unnecessary.—National Car and Locomotive 
more worthless nostrums have been tried | Builder. 
than in the doctoring of feed water, with the | 
result that there is now a strong inclination 
among those interested to regard all chemi- | 
cal remedies for bad water as productions of | Ree : ’ 
fraudulent quackery. There is good ground Iron—American EB Srsces i fa Bo 
for believing that this wholesale way of dispos- | velopments since last week. Orders being filled 





Boiler Compounds, 











Machinists’ Supplies and Lron. 


ing of all remedial agencies not only inflicts in- | 


by the feed water to remain in the shape of | 


are absorbing current production for all the better 
known brands, and little or no anxiety seems to be 
felt for the future by sellers. 

We quote Northern No. 1 Foundry, $18 to $18.50; 
No. 2, $16 to $17. Southern No. 1, $17 to $17.50; No. 
1, Soft, $16.50 to $16.75; and No. 2, $16 to $16.25. 

Scotch Pig—The demand has been moderate. We 
quote Eglinton, $18 to $18.75; Dalmellington, $20.50 
to $21; Coltness, $23.50 to $24. 

Bar—The demand has been fairly good, and the 
market firm. 

We quote Common, $1.85; Medium, $1.90; Refined, 
$1.95 to $2 for round lots on dock. 

Copper—The market has ruled quiet and firm. 
The Lake mining companies have fixed their prices 
at 17c., but some supplies are still to be had from 
outside sources at 1644c. to 1634c. Casting brands 
are held at 144éc., Arizona, 154%e. 

Lead—The market has ruled dull, but firm. No 
sales of importance having been made. 

We quote for near delivery 4.55c. to 4.57c. 

Spelter—The demand has been moderate, but 
sellers have been firm. 

We quote ordinary brands of Western, 5.45c. to 
5.60e. Choice, 5.70c. to 5.75c. Refined, 6.75c. to 7c. 
Silesian. 74c. to 74e. 

Tin—Values have undergone no change here, 
though there has been some rise in London. 
Values range from 20.75c. to 21c. 

Antimony—The demand for Regulus has been 
moderate, and the market has been steady. 


* WANTED‘ 


* Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
‘ton. About seven words make a line. should 
he sent to reach us not later than Saturday morning for 
‘he ensuing week's issue. 











Wanted—Lathe and vise men; steady work, good 
wages. The Charter Gas Engine Co., Sterling, Ills. 


Ty ellie die sinker. P.O. Box 316, Buffalo, 


Wanted — Two first-class pattern makers on 
marine engine work. Address Box 46, Am. MACH. 


Wanted—First-class vise hands. Gisholt Machine 
Co., Madison, Wis. 


Mechanical draftsman wants a situation. Y., 
care of AMERICAN MACHINIST. 


Wanted —Situation as foreman of pattern shop, 
by a practical man; good ref. Box 45, Am. MAcu. 


Experienced mechanical draftsman, with shop 
prac. and tech. ed., wishes sit. Box 49, Am. MAcH. 


Wanted—A good, sober, reliable man, who is ac- 
customed to running a Bement & Miles boring-mill. 
The Stiles & Parker Press Co., Middletown, Conn. 


Wanted—Situation by first-class molder, on 
loam, dry sand or green; capable of taking charge 
of shop. Box 44, AMERICAN MACHINIST. 


_ Wanted—By a young man (31), position as travel- 
ing salesman for a machine or hardware company, 
on commission or salary. Address A., AM. MACH. 


Wanted—A foreman, to take charge of the forging 
| department of bolt and nut works. Address, giving 
| age, experience, salary expected, Bolts, Am. Macu. 
| Wanted—A foreman for blacksmith and hammer 
| dept’s, Pittsburgh, Loco. Works. Must be tem- 
| perate and thoroughly understand the business. 
| State wages exp’d, and address the Company. 





BRADLEY 
HAMMERS 


ano FORGES. 


The BEST HAMMERS in the WORLD 
RUN BY BELT. 


Ower 1500 In Use. 


Three Styles, 15 Ib. to 500 Ib. Heads. 


Our FORG ES heat irons fast enough to keep 
Hammers and men fully employed. 


Send for Catalogue and Prices. 
BRADLEY & COMPANY, Syracuse, N. Y. 
14 Warren St., NEW YORE. {8 Sudbury St., BOSTON. 








INJECTORS, PUMPS, AIR-BRAKES, VACUUM BRAKES, 


and other Locomotive attachments are clearly 
described by the aid of 


GOOD, SIMPLE ILLUSTRATIONS. 
SINCLATR’s 
Locomotive Engine Running & Management. 
15th Edition. Price, 82.00. 
JOHN WILEY & SONS, 53 E. Tenth St., N. Y. 





THE FOX PATENT UNIVERSAL TRIMMER 
OVER 2200 IN USK, 






ORIGINAL IMPROVED 
Saves Time, Saves Money. 


From New 
Three Sizes, “ + 


Patterns. 


NO PATTERN ROOM COMPLETE WITHOUT THEM 
Send for circular. Mention this paper. 


THE FOX MACHINE CO., GRAND Rapips, Micn. 














87 MAIDEN LANE, 





wim STEAM 


THE DEANE 


OF HOLYOKE 


PUMPS 


DEANE STEAM PUMP (CO., 


HOLYOKE, MASS. 





GHICAGO, PWILADELPHIA, LONUGE. 


SSeS a oS 


ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 


PATENTED. 
NEW YORE. 
Ree ae 








Tools 





We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


STEEL 


64 & 66 So, CLINTON ST., 
CHICAGO, ILLS. 


For Taps, Dies, Punches, Milling Cutters, 
Lathe and Planer Tools, Cold Chisels, Edged 


and Hardware of all kinds. 


CRESCENT STEEL CO., 


136 FIRST AVE., PITTSBURGH, PA. 


480 PEARL STREET, 
NEW YORK, N. Y. 





United States. 


HW, JOHNS MANUFACTURING ¢0, 


87 Maiden Lane, NEW YORK. 


Saws. 





BEAMAN & SMITH, Providence, R.|I. 
Locomo- 
tive 
Port 













MONTGOMERY & CO0., 105 


Improved Screw Cutting 
Foot and Power 
Drill Presses, Shapers, Band, Circular and Scroll 


Machinists’ Tools and Supplies. 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 167 W. 2d St., 


CINCINNATI, O. 


LATHES 


Lathes 





Fulton St., New York, Gen'l Agents, 





Milling 
Machine, 





TOBIN 
BRONZE 


Send for Circular, 





Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Rods for pumps and bolts. Yacht shafting. Rolled sheets and plates 
for pump linings and condenser tube sheets, &c. 


Ingot metal fo: 
car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Sole Manufacturers. 


NEW YORK. 








MPROVED 
| PUMPING 


MACHINERY | 





For Send 
Every for 
Class New 
of Work Illustrated ® 







113 Federal St., 
BOSTON, 


93 Liberty | 
NEW YORK. 





BETTS MACHINE COMPANY, 


WILMINGTON, 


DEL., 


MAKERS OF 


METAL-WORKING MACHINE TOOLS 


Locomotive, Bridge and Engine Builders. 


Railroad, Car and Machine Shops 


AND 


Iron and Steel Works 
Generally, 
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Wanted—Situation as foreman by machinist and 


draftsman; technical graduate; eight years’ experi- 
ence. Address Box 48, AMERICAN MACHINIST. 


Wanted—Good draftsman for a machine shop; 
permanent employment if suited; state salary. 
Address P. O. Box 1815, New York. 


Mechanical draftsman. experienced in_ boilers, 
engines and general machinery, wants situation; 
Brooklyn or New York. W., AMERICAN MACHINIST. 

Draftsman. Technical educated mach. desires 
situation as assistant draftsman. Most acquainted 
with marine engine work. Box 50, Am. MACHINIST. 


Machinists Wanted—First-class floor hands and 
fitters of large experience and of good habits can 
find steady employment and liberal wages. Ad- 
dress Morgan Engineering Company, Alliance, O. 


Wanted—A 1st class blacksmith on general light 
work. Address, stating age, experience, past and 
present employers, The Taunton Locomotive Man- 
ufacturing Co., Taunton, Mass. 


Wanted—First-class machinists. Good pay and 
steady work for theright men. Large profits on 
contract work. Apply at once. Betts Machine 
Co., Wilmington, De 


| with high-class 


Machinists Wanted—Fifty first-class bench and a| Situation wanted by a practical iron founder, in 


machine hands wanted. Only those acquainted 
machinery need arply. Steady 
work and liberal wages. Address, Dominion Typo- 
graph Co. (Limited), Windsor, Ontario. 

Wanted—A first-class draftsman with experience 
in designing machine tools and special machinery. 
State age, experience and pay. Wanted—A thor- 
oughly competent iron-cock maker. State age and 
experience. Address, Box 41, Am. MACHINIST. 

Wanted--Superintendent of factory in iron line 
employing about two hundred hands. Must be 
able to show good record. Address, stating full 
particulars and salary wanted, P. O. Box 501, Chi- 
cago, Il. 

Wanted—An experienced foreman blacksmith ; 
sober, steady, and accustomed to handling men 
and machinery. State age, nationality, past exp., 
refs. and salary. F. C. Austin Mfg. Co., cor. Carpen 
ter street and Carroll avenue, Chicago, III. 


Wanted—To add to office force in large shops in 


Chicago, one or two draftsmen experienced in 
Corliss and general engine designing, also one 


or two draftsmen experienced in mill building, 
constructions and general machinery. Address 


Box 40, AMERICAN MACHINIST. 


1: 





all its branches, having eighteen years’ experience 
as foreman of a foundry; is thoroughly competent of 
taking charge of marine, stationary, and especially 
sugar-house machinery; references if required. 
Box 47, AMERICAN MACHINIST. 

Wanted—Foreman for our pattern shop, a pat 
tern maker who is master of his trade, who has 
a good education and a thorough understanding of 
drawings, and who has had experience in architec- 
tural iron work. A permanent position and a good 
salary to a competent man. Address The Snead & 
Co. Iron Works, Louisville, Ky. 








& MISCELLANEUCS WANTS + 


idvertisements will be inserted under this head w 
cents per line, each insertion 





Cheap 2d-h’d Lathes & Drills. S. M. York, Clev’d,O. 
Koopman’s Scales for quick measurements. 


Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 
New catalogue of engineers’ specialties free. 


Crescent Mfg. Co., Cleveland, Ohio. 


{ 


Light and fine machinery to order; Foot ae 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Turned and Highly Polished Iron and Steel Shaft- 
ing aspecialty. Merwin McKaig, Cumberland, Md. 


Wanted—Customers for our new Radial Drills. 
C. H. Baush & Sons, Holyoke, Mass. 


Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 

Machine shops wishing to manufacture parts of 
engines to gauge for manufacturers may find a 
customer. Address Manufacturer, AM. MACHINIST. 


Engineers wanted to send their addresses and re- 
ceive free a 25 cent book, “Hints and Suggestions for 
Steam Users.” Lord & Co., P. O. Box 1262, Phila., Pa. 


Wanted—To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 


Wanted—Engineers to write for Catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 





NICHOLSON Fl 


LE COMPANY, 


PROVIDENCE, K. I. 








comma LHOLSON ILE CO me ) 





ILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





SHARTLE’S 
BULL DOG. 








THE HARDER 
YOU PULL, THE 


TIGHTER if HOLDS. 
CLASS *C.’’ 

This style is made from 1in. to 8 in. or larger. Speciaiiy 
adapted to axle and roll turning, and Boring Bars. Guaran 
te ed BOS toslip. W _ for catalogue showing the different 

NUFACTURED BY 


yle 
TEE MIDDLETOWN. MACHINE CO., Middletown, Chio. 








BUFFALO FORGE Cco., BUF re wEN N. Y. 








equaled 


TE 
ASTINGS 


FROM 1-4 TO 15,000 LBS. 
True to pattern, sound, solid, ‘fees from blow-holes and of un 


WEIGHT. 


strength. 


Stronger and more durable than iron forgings in any position or 
or ei! service whatever. 
60,000 CRANK SHAFTS and 50, (000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 


STEEL CASTINGS of every description. 


Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works. Chester, Pa. 


Office 407 Library St.. Philadelphia. Pa 


NGINEERING 


VANDERBILT 


Courses in Civil, Me 
Engineering, and Man 
Professors, 10 Assist 

extensive facilities, field outfits, draughting-rooms, 
laboratories and shops. Tuition, $65 per annum. Free 
course in highws ay construction. Forcatalogue of this 
or Academic, Law, Medical, Biblica!, Dental or Phar- 
maceutical Departments, address at once 


WILS WILLIAMS, WASHVILLE, TENN. 


——sursar, 


EPARTMENT 


UNIVERSITY, 
chanical and Mining 
ual Technology. 12 
ants; two buildings, 








TRG NTIROMENY RYCITTICOMN A (0) ce 


MANUFACTURERS OF 


¢ MACHINERY ** 


Nos.151021 Maw Sr, 





ve METALWORKING 


Fircusurc, Mass. 


THE 


KEYSTONE 
) HANDLE. 


A permanent and 
reliable method of 
attaching Hammers and all Edge Tools t« 
Handles. Address, 









JUST PUBLISHED. 





1 Vol. 12mo., cloth, $1.50. 


SLIDE VALVE GEARS. 


AN EXPLANATION OF THE ACTION AND CON- 
STRUCTION OF PLAIN AND CUT- 
OFF SLIDE VALVES. 


BY 
FREDERIC A. HALSEY, 
MECHANICAL ENGINEER. 
FULLY ILLUSTRATED. 
ANALYSIS BY THE BILGRIM DIAGRAM. 


D. VAN NOSTRAND COMPANY, 
23 Murray and 27 Warren Sts., New York. 
Copies sent by mail on receipt of price. 





RAVELING MEN SELLING TO HARDWARE 
Plumbers, Steam and Gas Fitters, can secure a good 





side line by addressing 
Manufacturer, 1448 Niagara St., Buffalo, N. Y. 


MACHINE TOOLS FOR SALE. 


One 8-ft. pulley lathe, $500; 
lathe ; one 36-in. drill press. Lot vises, anvils, gen 
eral outfit of machine shop: cheap ; 
for them. Logan Machine Works, Oil City, 


one 18-in. New Haven 


Pa, 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
Sr1o Walnut St., Philadelphia. 


tz Our New and Revised Catalogue of Practical and Scien 
tific Books, 80 pages, 8vo., and our other Catalogues and Cir 
culars, the whole cove ring every branch of Science applied 
to the Arts, sent free and free of postage to any onein any 
part of the world who will furnish bis address. 


FROSE POLYTECHNIC INSTITUTE, 
TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING. 
Well endowed, wail equipped departments of Me- 
chanical and Civil Engineering, Electricity, Che mis- 
try, Drawing. Extensive Shops & Laboratories, Ex- 
penses low. For catalogue address C.A.Waldo, Lib’ a. 








ESS0P 5 STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D. 





For T00Ls, TRS 
DIES, GF 


All Kinds in Stock. 
Gold Medal, Paris, 1889, 


SHEFFIELD, |! Chief American Office, 
ENCLAND. | 91 JOHN ST.,NEW YORK 





BABBITT METAL 
Cooke & Co.’s Special Brands, 
SUPERIOR, iat alii eid 


RELIABL 


Write for prices or send us a sample 
order, 


22 CORTLANDT ST., 
NEW YORK. 


for shafting bearings 
for ordinary service. 








BOOKS 


FOR ENGINEERS AND FIREMEN. 
THE BEST BECAUSE 
written in plain, practical language, 
theories or mathematical formule 


ROPER’S PRACTIOAL HANDY-BOOKS. 
ty eee n Roper, Engineer. 
For sale by all pets sellers. Send for Deseriptive Catalogue, 
Free to any Address 
EDWARD MEERKS 
PUBLISHER, 
No. 1012 WALNUT Sr., 


They are devoid of 


PHILADELPHIA, Pa, 


TO INVESTORS OR MANUFACTURERS. 


=f MAL 


Address, NOTTAD, 


E. DES MOINES, IOWA. 





—A dezirable article to manufacture, 
—A line of heavy machinery 
—Which has been well tested, 

—Is now in practical use, 
—Secured by Patents, 


Box 44. 


no further use 











The most useful 


E. H. BROOKS, LEBANON, PA. 
patented improve- 
mentindrillpresses 


Ip | for years is applied. 


Ir | Over 1,000 in use. 


Buy the latest and 
Dwight t Shit 


best. Special ma- 
HARTFORD, CONN. 


BRASS MACHINERY. 


Catalogue of fine 
tools free. 
te Machine Co 
° 
FOR SALE-A complete Brass Plant, including Brass 
Lathes, Engine Lathe, Planer, Milling Machine, Drill 
Press, Buthing and Polishing Machines, &c., and all neces 
sary small tools and attachments; also finished and un- 
finished brass work for steam, oil, water, &c., foundry 
tools, &c. ; complete line of patterns for steam, water, oil, 
&c.; ‘also No. 2 Pratt & Whitney Die Sinker, 1300 Ib. Rem- 
ington Drop Hammer, No. 54 Bliss Press, No. 5 Sturtevant 
Blower, Bradley Forges, Shafting, Pulleys, Steel Die, 
Blocks, &c., must be sold! Will also sell Engines, 
Boiler, Shops, &c., on easy te 2s. Write a list of tools 
and further information to P. HOBA 
P. O. Box ‘0. a Pa. 


Something New! 

One, two, three, and 
four spindle drills for 
light work. 








Spindles driven 
with single, endless 
belts. Large drivin 
Laer pe > , tightener anc 
variable speeds pro- 
vided. 





CG. W. LE COUNT, 


South 


Norwalk, Conn. 
REDUCED PRICE OF LE COUNT'S 





= HEAVY STEEL DOG 23S 
3 No. Inch. Price. cor = & 
a 1......3-8....6 40 39 
Se og peli 5835 2 ED 
SR S.bel oes F S&S 
ah eee eer 6058 —— 
See B..008- Wksees Yeoh o o- 
eed 6....1 ee 03 -e 3 “= 
ree 7....118..... BOB, 9 
ers OO heave et or 
ees a eae % Fad & 
hee SB a i Se % E58 oS p> 
a Oe ee ee 110E =? § 
SU a eee ws ee 
SS= 13....2 1-4 1.35588 e—< 
5s D.cee ee ” 
Ie git 212... 18 ESS & 
So 15 es 1.60 na -a — 
Se 16....8 38 1WS*t eh ep 
SS 17....4 2107 25 
tea = 41-2 bes 8 — 
Sa 5 zp 
coe oF es o& Ea 
a) on Puil set of 19 $23.60 BA 2S 
= 20 (ext.) 5 1-2...4.00 Po > SEQ 
& 21 (ext.) 6 6.00 5 2 
One Small Set of 8—by 1-4 inches to 20 inch, 8 6.25 
One Set of 12—by 1-4in. to2 in. continued by 1- gin. to4in 13 26 





STANDARD O1L CUP 
FOR HIGH 


ENGINES SPEED 
& MACHIN 
DYNAMOS. ERY. 


A. J. WILKINSON & (C0., 


184 Washington Street, 
BOSTON, MASS. 


CROWELL'S POSITIVE PRESSURE SLOWER, 


FOR 
Blast and Smelting Furnaces, Forges, Cupolas or any Pneu: 
matic Service where a positive pressure or Vacuum is desired. 
Any pressure from 1 to 10 Ibs. can be obtained, and main- 
tained. Slow running. Minimum of power required. 


MANUFACTURED BY 
WORKS, 


‘MAN 


ee 
| | 








HONESDALE IRON 
HONESDALE, PA, 











BRASS COODS, 


For Water, Steam and Gas. Brass and Composition 


CASTINCS 


Pattern and Patent Brass Work a specialty, 


W. 8. WILLIAMSON, 


36 to 40 Penn Street, BROOKLYN, N. Y, 


to order. 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. Barker, Manager, (Registered English 

Patent Age nt, According to Act of 

Parliament,) 
52 Broadway, New York. 
151 Strand, London, Eng. 

American and European Patents obtained at equitable 
rates, Special Facilities for Sale of Foreign Patents 
through our London House, A good invention ts worth 
as much in Great Britain as in the U S. Competent 
draftsmen employed on premises. We refer to well-known 
men in the machine trades for whom we have done busi 
ness. Send for Circular, 





“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. Feed, etc. 













Scroll Saws, Catalogue 
Free 





Circular 
Saws,Lathe of all our 
Mortisers. Machinery. 





Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 


WORTHINGTON 
Independent Condenser 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at any 
height, 

This feature is appreciated by 
PAPER MILLS SUGAR REFIN- 
ERIES COTTON and WOOLEN 
MILLS 


HENRY R WORTHINGTON 


NEW YORK 
PHILADELPHIA 
ST PAUL 


BOSTON 
8ST LOUIS 


CHICACO 
SAN FRANCISCO 


















AMERICAN MACHINIST 
HALL DUPLEX STEAM PUMPS. 


Send for 1890 Cz Catalogue. 


HALL STEAM PUMP CO., 


31 LIBERTY ST., NEW YORK. 


PITTSBURGH. CHICAGO. ST. LOUIS. p,Boler,ana a 


[Juny 24, 189) 






















Established in 1874. Corner Lake & Kirtland Sts., Cleveland, 0 
CLEVELAND TWIST DRILL CO. as'ccccr victoria st: London, Eng. 
SOME NOTABLE ARTICLES 


APPEARING IN BACK ISSUES 
OF THE 


AMERICAN MACHINIST. 


The following list is published to facilitate 


Castings for High Speed Steam fii the ordering of back numbers containing 


them. Any of these issues can be ordered 











Fire Pump. 
















































CYLINDER, 4in. x 41-4 in, throu 

gh any newsdealer, or of the ger 
T. SUSIVER © 50. IRON AND BRASS FOUNDERS, | ers direct, at the price then ruling, viz. —_— 
Seingt Ouainan fo Begins iftrated’ vey th Cast- ited asl ooo Maslin’s ; Patent St Steam Fump ef MP aia STE P j 
stee necting Rod and Rock Shaft and Brass Bear 4 L AM UMP 
SUS prince of works doting Secs Too eee ie ~ 


10 — WEI $7 Te $75 “WRITE FOR 
f PRICES ame 

DEScRIPrive °. 

*Cincurar™ 

Annee 


SOLE MAKERS, 


GINC CINNAT| KOK) 


Pattern Making, Vartous Articles on. By F. W. ihennen F.. Best Perot 1 Nig Vacuum 
Barrows. Appearing in 29 issues. Pump. Handling DIRTY and GRITTY 
Foundry Practice, Various Articles on. By Robt. E.] LIQUIDS without Wear, Oil or Care, 
Masters, appearing in 16 issues. Simple, Economical, Efficient & Durable, 
Strength of Different Mixtures of Cast-iron and] Pumping Plants for Contractors, Irriga- 
Method of Testing. By Robt E. Masters, April} tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes, Write or call 


DROP FORCGI NC. a Practice, Articles on. By Foundryman. for Circulars, Joun Mastin & Son, Soe i 


(L C. Jewett.]’ Aug. 14, Sept. 25, Dec. 18. Manur’Ks, 165-167 Int Pt., Jorsev Cito, NJ, my 


vomseay Practice, Articles on. By 8S. Bolland, May 
8, 22 29, June ‘26. July 10. | D " P P f 
—_— FOR A 
BEST MADE srcazioxs 


SPEIRS & MOORE, WoRCESTER, MASS. | The Morton-Poole Roll Grinding Lathe. By Joshua 
Manufactured by 


Rose, J. G. Tramis, Geo. H coe and C. A 
M. T. DAVIDSON. 




















Smith, July 3, 24, Aug. 7, 14, 21.Sept. 2 
Machine Shop Cost and Time pee on tag "By par 


SI Henry Metcalfe and C. A. Burton, April 
BaRNARD’s SEPARATOR | — 3U7,"y{lonry Metcalfe an en Sor 


For Separating and Removing Entrained Tests of eae. By David  Spene e, April 17, Oct. 30 
Water from Live Steam; Traction on Grades. By A. B. Ropes, Oct. 30. 

















































AND pedinreed s Valve Gear for Locomotiv “~ Oc ‘ 30. 
Condense Water, Oll, Dirt, Etc., from Exhaust Steam, | “asting Face-plates Face Up. By David Spence, 
Oct, 23. 
SPECIAL DESIGNS FOR SURFACE CONDENSERS, A dee at Gah Crdabening. rl. L. Ce PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


Oct. 23. BRANCH OFFICES: 77 LIBERTY STREET, NEW_ YORK. 
Inventory Valuation of Machinery Plant. By Ober- : 51 OLIVER STREET, ’BOSTON. 


lin Smith, Aug. 7 








Making a Cast-iron Sheave. By P. 8. Dingey, July MPS. 
31, ; POWER PUMPS. 2 es 
New a Boiler designed by Norman Wheeler, In a sive. “a Pp A 
July 17 ==PEND 
Core oy with Rotating Back. By Thos. Wathey, ENT CONDENS 
July 2 


Universal ‘Table for Lathe Change o ars for Screw 
Cutting. By Joshua Rose, July 24 





JUNCTION 
maNTowy ELPHIA, ~?_ 
Ac GeRMANTS Ht e PENNA. 


C SEND FOR “BAR NA G —~- Cc wg a uaa Chaplets. By Mat- 
EO. A. B as ® printing Frame om Fs anner of Making Blue Prints. | §§ 
IG OORTLANDT ST, NEW WORE.|_ByC.1. Reaeld, July 3 ov. er LITTLE @ ISTHE West Inj ector 














AnE xpanding Mandre Ptandes yy apers. By Chas. & IANT 7"? For Feeding all Steam Boilers. 













= 5 _ “J } = S. Beach, Nov. 27. 
mn! : ad C= sn & | core Making in Foundries. By David Spence, Nov. RUE’ S EJECTOR, 
Zi = 4 20. SS) ri hers for Raisi: 
= a if NEW ~ <= s poles Pattern for Spiral Grooved Drum. By Geo. nye and Foreing Water and ng 
. my! . ae other Liquids 
m © STANDARD = o> " @ | Rolling Conic Sections Applied to Gears. By Geo gordi. ; 
a ro ose B. Grant, Nov. 6. Boller Washer and Testing Device. 
eis PUNCHES + ——_, & | Ninety-inch Belpaire Fire-box Boiler, Nov. 6. Uses Warm Water, avoiding injury 
=) 4 = mj | Spacing inthe Milling Machine. By Chas. S. Beach, and facilitating the Raising of Steam. 
Din <= oa . Aug. 21. ciragangne kia M’E’G CO., PHILA., PA. 
— " ingine Crossheads. By J. G. Tramis, Aug. 21. 3 
= Traction and Adhesion. By A. B. Ropes, Aug. 28. CATALOQUES FREE 








Internal Key-seating on Milling Machines. By A. 


B Landis, April 17. 
PAR K Double Jet Tapping Holes e Boilers. By A. B. Landis, April 
: 24. 
pi How to True Emery Wheels. By L. Best, April 24. 


Work and System inthe Drawing-room. By C. I 


eS Redfield, Aug. 28. 
‘ PARK 7 Oiling Lathe Carriage Ways. By Wm. H. Bradt, 


VALLEY PUMP CO., 


EASTHAMPTON, MASS. 


Single and Duplex. Also, Bucket 
Plunger, Acme, and A. B.C. 


ais m 211 Race St., Phila. 
Manufacturers of 


PATENT OILERS, 


[> J,E. LONERGAN & CO. 





Aug. 28. - P 
5 Moulding a Screw or Worm without Cores. By Fly Wheel -. Cylinder Sight Feed 
5 Parte nd George Allge, Sept. 11, 18. ye inder § aht Feec 
= d Power Absorbed in C arene Cast-iron. By James F. te tert ernment 
E St t Hobart. Sept. 11 egulation 
° eel, | Moulding Screw une ers in Loam. By Chas. A. POP 


Devlin, Sept. 18. 
Boston Dimensions of Wrought iron Pipes in England. By 
’ A. G. Brown, Sept 4. 
Mass Truing Up and Re placing Milling Machine Centers 
e 


SAFETY YALYES 


for Locomotive 


WATER . = curate Alignment. By A. B. Landis. Stationary and Ma- 

HE most reliable under varying steam pressure of an Jan rine Boilers, also the 

tor known. Will work from 15 pounds to 180 on Methods | Working and Tempering Steel. By 8. “Reliable” Steam 
without any adjustment. The only Automatic Injector W. Goodyear, Jan. 9. Trap 

that will § thoronghly drain nee rd when shut off, thus pre- | Slotting Tool. By J. J. Bingley, May 8. 1kk88 Catalogue 

ventin e Guaranteed. How to Make Clean Solid Castings at Least Possible free on application. 





INJECTORS ANO JET APPARATUS. A 
LANSDELL SYPHON 


April 10. 
Lining Engine Lathes. By Chas. S. Beach, April 
10 
A Cheap & Simple Steam Pump. 
Working by direct action of steam, Has no 
valves or other working F hows and cannot 
get out of repair, cannot freeze,and will 
ump ashes, waste, or anything that can en- 
or the pipes. Invaluable as a bilge pump. 


MADE IN LEAD OR BRASS FOR ACIDS. 


J. $. LENG’S SON & CO. 


4 Fletcher Street, NEW YORK. 














Steam Piping. By J. G. Tramis, April 10. 

An Equalizing Dog. By A. B. Landis, April 10. 
Screw Cutting Dies. By John J.Grant, April 10. 
Some Handy Shop Tools. By Fred. H. Colvin. 


Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers. 
One man can cut five hundred (one end)in a day. In use in the 
leading Railroad Shops of the country. Combination Cutter 
for removing 2 in., 2 1-4 in., 2 1-2 in. and 3 in. flues, $50. Sent 

on approval to Railroad Co's. Liberal Discounts to the Trade. 
Furnace for Heating Long Bars. By W. G. Rich- 


mage Te VANCE TUBE GUTTER CO., Geneva. N. Y 


au 
Cutting Tools—Roll Turning. By 8. W. Goodyear, 
Hiydrautle Forging. By J. pie ag» vi Fig CLUTC H PU LL EYS A N D 
” ‘4 rs s 

‘eat hx ain, A Wn: Neri Ra. CUT-OFF COUPLINGS 

y > 28. y A. at t 27. 

= en a JAS. HUNTER & SON, 

Working Steel and Iron. By S. W. Goodyear, North Adams, 


Feb. 13. aA 
Inventory Valuations of Patterns. By W.E. Mathe ass. 
son and others, Jan. 9, Feb. 13, 20, Mar. 6 


pril 3. 
ieakiien Bells for Blast Furnaces in Green Sand 
Without Patterns. By Geo. O. Vair, April 3. 












































Making Cast-iron Half Boxes. By A. J. Shaw. KEY SEATERS A (" 

‘eb. 6. 

Draining Steam Pipes. By W. E. Crane, Feb. 6, 00 i ree atl Rotary Blovres 
McFADDEN CO., Brazing and Welding Iron. By J. F. Hobart, PORTABLE ais a 
= * J 5 Mar. 6. AND TOR 

1025 MARKET ST., PHILADELPHIA, | Dee 3 aoe by Continuous Boring. By A. B. Lan- STATIONARY. FOUN Oe eds. VaNTiCaTak Sere 

8 27. - 1 ETC 
Slotting Machine Tool. By Wm. Foster, Mar. 20 = : ’ » 
LACKAWANNA Compound Engines for Stationary or Factory Pur- RACK-CUTTING 
poses. By W.H. Hoffman, April 24, May’1, 22. AND 
GREAS Rngmesting Bubjects. ArSoles “ee By W. H. Hoff- KE Y-MAKINC AT- 
man, Mar. 13, July 24, 31, Aug. 21, Oct, 9. 
wis its C E CUP Self-contennee Engines. By W. H. Hoffman, Feb. 27 TACHMENTS. 
ave its Cost In Oil ar 
alone Several Times Curving Qualities of Locomotives with High and GIANT KEY- SEATER (0., 
per Annum. Low Centers of Gravity, Oct. 16 EAST SAGINAW, MICH, SLOW SPEED, POSITIVE BLAST, 
of AYRs ALSO TH LABOR AND COST Making \ arge Spur Gear Wheels. ‘By P. 8. Dingey. PERFECTLY BALANCED. 
~ PREVENTS al The } . , Ge : Be ic: ; Ss i 
DRIPPING AND SPATTERING Norms al Theory of the Gear Tooth Curve. By Geo. UNIVERSAL RADIAL st Mechanical Construction. 
=, POSITIVE FORCE FE ED with the Return Tubular Boilers. By Wm. Lowe, Nov. 27, RADIAL DRI LLING MACHINES P, HH. & F. M. ROOTS, Manufacturers, 
“y LATION and dec. 4, Vhs CONNERSVILLE, IND. 
Hy! GREATEST CONVENIENCE in o ‘hi owa for ite — Ww - , ~ a ; A 
F a Hon yes attained in any device for the ( wy oe ee Se ae Lowe, Mar. — THREE D ESIGN Fe SIX SIZES e4 TOW NSEND, Ge hot. 
equally well in every posable position Retroes Cott Oarde and Expense Sheets, April 24 .CM BODY ALL eee FEATURES BA Cll yy Cortlandt Mt, 
3 The Milling Machine—Its Construction and Uses. ik QQ. 
Lac kawanna Lubricating (0., me Joba J. Grant, Mar. 0, es ae we PRICES$450 & UPWARD COOKE & (() 4 Sling Aats, NEW YORK. 
Mechanie rrangements 0 N. dson Coun- 
41 Coal Exchange, Seranton, Pa. ty Cable Railway, Mar. 20. nT nok UNIVERSAL RADIAL DRILL 0 }\ Writing, Please “Mention This Paper. 
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SUGGESTIVE FACTS FOR STEAM USERS. 


BEMENT, MILES & CO., PHILADELPHIA. 


After the fullest investigation, have just ordered a battery of 402 H. P. of Harrison Safety Boilers for the large addi 


tion now being built to their extensive works. 


Pamphlet describing and illustrating the type of boiler they selected mailed upon application to 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


NEW YORK, N. Y. CHICAGO, ILL. 
41 Dey Street. 6 So. Canal Street. 


MINNEAPOLIS, MINN. 
707 Lumber Exchange. 


ATLANTA, GA. 
9 No. Pryor Street. 





POND ENGINEERING C0., 


CONTRACTING ENCINEERS, 


Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &c. 


Send for ILLUSTRATED CIRCULAR. 


St. Logis. Chicago. Kansas City. Omaha. 


THOS. H. DALLETT & 60, 


1305 Buttonwood Street, 
PHILADELPHIA, PA, 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 














Tue LOWE Bowe 








Over fifty years’ competition has proven 
this system of boiler to be the best in ever, 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 


Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 








Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc. 


Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 


HARRISBURG, PA. 


yrtable and Traction 


Ide Auto. a PK 
Boilers of all 


Engines. Steam Road Rollers, 

descriptions. 

New York Office, FLEMING & KIMBALL, 17 Dey St. 

New England Office, JoHN Post, Jr. & Co., 70 
Kilby St., Boston. 

Baltimore Office, Tuomas K. Carry & Bro., 35 
Light St., Baltimore. 





CRUCIBLE AND OPEN HEARTH 
CAMERON SELF-HARDENING 


BRANCH OFFICES: {2 Cliff St., New York. 


STEELE 


ESTABLISHED 1850. 


HOWE, BROWN & CO., L’t'd, Mfrs., Pittsburgh, Pa. 


127 Oliver St., Boston. 





228 Lake St., Chicago. 











EEL, PRESSURE BLOWERS, Faw LOWER 
) R XAWAUST 8 
LEVER &' CRAN ow ERS, 
‘PORT! ABLE F ORGES. 
IRE BENDERS & SHRINKERS. 











Wesbeott Ghuel Go, fermi Ouida Steam 


Manufacturers 








[3 | 144 ine 

a * | r a 

a) 4° 

pend for lustrated Catalogue, | 3° 3 = 


Engine & Foundry Co, 


kinds of 


Oneida N.Y, US, 


LATHE ND DRILL 


Under ¥ Westcott’s Patent, 





Little Glant Improved. 
er. 
h. 


Holding Drills. 


Oto 4 inch,” 
0 to 
0to he 
Otol st 

Oto 1in.,ex. strong. 
0 to 1% ine ¢h. 

| Oto? 








Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, © 
d&c., &c. 








SINGLE PLUNGER PUMP. 


WATSON & STILLMAN, 
204, 206, 208 and 210 E, 434 ST., NEW YORK, 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 





“THE HORTON LATHE CHUCK” 


— the tests and been the STANDARD for FORTY 





Over THR E HUNDRED sizes and styles of Chucks, made and 
kept in stoc 


THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN., VU. S&S. A. 





PROVIDENCE, R. I. 


SEND FOR ILLUSTRATED PRICE LIST, 





cc | 


MANUFACTURED BY sitet 
OLD BY ALL DEALERS 
AC CTN ganteet 


MAN 


4 ae 


LEER ‘SOR Oz4' ae Z CAS. i 





j 


THIS 1S THE RST UNIVERSAL CHUCK LVER PLACED ON THE 


MARKET VV Ae CL MAN FE Vaal DVL) iy /d, WTA Ay SY ZZ 
%) r0.0av OWA FAR WAH (ZZ6 CHUCAS O A MUCH 


LU GHLR ALY A 


for New DESCRIPTIVE 
CATALOGUE: 


(HUCK Cri = 


fo} -so Ole TN SEND 





AW NEY BISIBLE JAWS. SAND TOK CATALOGUE. 








CHAMPION INDPT. CHUCKS. 


Anentirely new line y new line of s small Chucks provided with 
8 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 


Ask for our Champion Indpt. Chucks at your 
dealers or write to us. 


THE D. £. WHITON MACHINE CO., 


5 OAK STREET, NEW LONDON, CONN. 
8. A. SMITH, 23 S, Cana! St., Chicago Western Agt. 

















HARLES Mi YES 
7 ENGRAVER on WOOD 
ANN ST. #* NEW YORK: 








Steel Balls fon ts inch to 25 inch for Anti-Friction Bearings a Specialty. 


CHAUNCEY SMITHs wick PRES'Y, 
LOWARD SAWYER « TREASURER: 
JOHN JS.GRANT, SUPERINTENDENT: 


SEND FOR CATALOGUE. 








by the JIMoAD} patent process. 


LITCHBOURG MASS.OS-A 








BELT DRESSING 


LEATHER PRESERVATIVE. 


Warranted to Give Satisfaction. 


It absolutely prevents a belt from slipping. Tho 
oughly preserves the leather, and protects the elastic ity 
of the belt, 

It will pay you to send for an interesting circular on 
the subject. 


Jos. Dixon Crucible Co., 
JERSEY CITY, N. J. 
















A FACT FOR YOU. 


A large manufacturing firm, who had 
neglected the adoption ofa Berryman 
Feed Water Heater and Purifier in their 
steam plant, were at last, owing to the 
cost of fuel, induced to put one in. 

In less than a month they found a sav- 
ing of over 30 tons of coal. This not only 
showed a great interest on the invest- 
ment, but in a few months paid the 
whole cost of the heater. 


BENJ. F. KELLEY & SON, 
91 Liberty 8t., NEW YORK. 


Feed Water Heating & Purifying. 





PATENT UNIVERSAL SCREW-CUTTING CENTER 


Oeimra co., PWIST DRILL GAUGE. 


-WYKE & CO., 
ine Machinists’ Tools. —-E. Boston, Mass. —Send for Circular, 


Tool Grinder, 


SPRINGFIELD 
Emery Wheel Mfg. Co, 


Successors to 


Emery Wheel 


5 5 Styles & Sizes, 4 









Guaranteed 


s 
Satisfactory G 7» ye 
Hi /_&f. MB adhe: 2 
Te ii f Bridgeport, Conn, 
— Y Western Branch, 


18 and 20 


WRITE FOR ” 
Tl’s’d Circular West — 
No. D. Thi 
Patented Sept. . 
25, 1883. 
’ 4 < 
mms 
eo 
S33 
G23 
a3 
Rs 





O’BRIEN’S PATENT 


BOILER HEAD FLANGING MACHINE, 





Rapid Work. Pertect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mir., Germantown, Philadelphia, Pa 


= CENTRIFUGAL SEPARATOR 
AND TRAP. 


For supplying Clean and Dry 
Steam to mgines, Dryers. Etc. 

Also Keystone Feed-Water 
Heaters and Purifiers. Key- 
stone Belt Pumps, Simpson's 
Centrifugal Erhaust Heads, and 
other Engineering S cialties. 
Steam Plants furnished com- 
plete and erected. Send for 
particulars. 


KEYSTONE ENGINE AND 
MACHINE WORKS, 
FIFTH AND BUTTONWOOD 8TS., PHILA. 
Or. A. T. ABTHUR. Selling Agent, 18 Cortlandt 8t., N. Y. 














SPRUE CUTTERS. SHEARS. 


A GOLD MEDA 
For SUPERIO 








TOGGLE-JOINT DRAWING PRESSES. 
STILL IN THE LEAD! 


THE ONLY AMERICAN FIRM 


AWARDED 
L AT THE Paris Exposition 4{§89. 


RITY PRESSES, DROP HAMMERS 


AND DIES. 


THE STILES & PARKER PRESS CO. 


203-207 Centre Street, NEW YORK. 


MIDDLETOWN, CONN, 
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IRON PLANERS 


From 16’ to 36’’ wide by 
any length. 


Hi G, PEASE & (0, 


Worcester, Mass 







BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY 60. 
















Hammer,) 
Sole Manufacturera, 


é Also Manufac- 
turers of 


Hard Coal Heat- 
ing Forges. 





Pease |ron Planers. 


All Sizes from 16 in.x16 in.x4 ft. to 36 in. 


x36 in.x12 ft. inclusive carried in stock. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 





Machinists’ Fine Tools 
STANDARD TOOL CO., ATHOL. MASS. 


SEND FOR or NE [LW cataLocut 








FOR 


MICHINISTS SUPPLIES 


—SEND TO— 


CHANDLER & FARQUHAR, 


BOSTON, MASS. 
Catalogue on Application. 


m 4, Mason B'dg. 











Avowaut 2 osx Pov 


THE PITTSBURGH REDUCTION COMPANY, 


95 Fifth Avenue, Pittsburgh, Pa., U.S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 
Lots of 1,000 lbs. and over.......$2.00 ® tb 
Lots of 500 lbs. and over....... ™ 25 2 tb 
Lots of 1001bs. and over. 2.50 2 Ib 


Metal guaranteed to be at 4 in quality 
to the best metal manufactured by any other 
process. 

Prices on sheets, wire, 
given upon application. 


tubes or castings, 















THE MOORE 





ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 


Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


& WHITE C0., 


Fiction 
Clutch 










One Pull a 
One Way ~Gi— 


to either start 
or stop ma- 
chine. 

Self - lockin 
belt and clute 
shifter; fits any 
bar now in use, 


SAMUEL CG. ROGERS & CO., BUFFALO, N.Y. 








Pulleys, 
Cut-off 
Couplings, 

ae. 








Made in all Sizes to C 


ence, The threading head 
No links, levers, springs, ¢ 
rings in or about the head. 





ADAMS 


AltomaticBolt-Threading & NutTapping Machine, 


The simplest and most durable machine in exist- 


ened. Write for descriptive circular and price 


Capitol Mig. C0., 125 to 137 Rees St., Chicago, Ill, U. 8. A. 


ut from 1-4” to 6”, 


is made entirely of steel. 
aps, cases, blocks or die 
Separate Heads and Dies 


nh 





Send for Catalogue. 


, operation requiring high, even and controllable 
temperature. 


No. 80 Nassau Srt., New York. 


AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


BLADT FURNACES, 


Estimates made for any mechanical 





ey 
LIGHT 


GENERAL MACHINE WORK. 


CASTINGS : 


ARTHUR R. KING FOUNDRY & MACHINE WORKS, 


ERIE, 11th & 12th STS., JERSEY CITY, N. J. 


_ 
BRASS 


CORRESPONDENCE INVITED. 





RINE TAPS, 


DIES, 


REAMERS, ETC. 


9] -1-44, ih de 
PAT. SPIRAL FLUTED. 





LICHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 
WILEY & RUSSELL MFG. 


co., GREENFIELD, MASS. 





SEND FOR CATALOGUE. 






F IIS J 
Manufacturers of Tet, Cap & 
Machine Screws, Studs, etc. 


WORCESTER MACHINE SCREW CO. 


A MOvenn Dagny srl 


a5 ae TO ade 
"Ss SE 
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] corrin ateicnton® syRACUSE,N.Y 
ae 


a” rhtititi titi 
MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


236s 























A new and Perfect Friction Clutch.  Self- sie 
throughout. Self-oiling pulleys that do not 
spill. Tested by one year’suse. Saves 
care, worry and money. 


THE STATES MACHINE CO. 
R. R. Place & Commerce St., Newark, N. J, 


American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 


Makers of Implements for 
tandard Measurements. 


5 


Use. Fiat Bar Gauge. 
JAS. A. TAYLOR & CO. 





Over 
43,900 





Crescent Gauge. 





STEVENS PATENT 
SPRING SCREW TEREAD CALIPERS 


Leader, No. 
Price, by mail, 2 
$0.75 | 4 inch, $0.90 | 





3 inch, ita, $1.00 

These ‘Tools, sorlike washanenebioead 
finish, have no equal in the world. 

Ideal and Leader Spring Dividers and 
Calipers, Ideal Surface Gauges, Depth 
Gauges, and Fine Machinists’ Tools. 

| Ca illustrated catalogue free toall. 
J. STEVENS ARMS & TOOL CO. 
P. O. Box x41, Chicopee Falls, Mass. 











17, 19 and 21-inch Swing Large Hollow Spindle. 


Taper Attachment, Automatic 


reve rsed in apron. 





15 and 20-inch Crank Shaper. 
Stroke changed and adjusted while run- 


Stroke at all times positive. 
Invariably plane to a line. 
Detachable Tables. 


ning. 


W orks, 


ENGINE 
o- ~—s LATHES 


TURRET 
LATHES 


IRON 
PLANERS 


PULLEY ws 
LATHES 





24, 27, 32 and 3 
Stop, Compound Rest, Lead Screw under front V. 
Extra heavy, Convenient, and easily handled. 


GE AND DAVIS MACHINE TOOL CO. 


OHIO. 


CINCINNATI, 






20, 26 and 32-inch Triple Geared Shapers. 

Stroke changed while machine is running. 
Shaft can be passed through head of machine 
Extra 


and key seat cut in same to any length. 
heavy vises. Tables slotted on all sides. 


-inch Swing, Cabinet Legs, 


All feeds 


6- 





24, 32 and 36-inch Planers. 


Extra deep beds and tables. Powerfully 
geared. Plenty of Metal and designed for 
extra heavy duty. All Feeds and Shipper 
operated from both sides. 

Improved Device for holding Planer Bolts. 





18-inch Cabinet Turret Lathe. 


Taper Attachment, Automatic Feed, Lever and Screw 
Movement, most complete brass lathe on the market. 


EASTERN HOUSE, 
4 Cortlandt Street, New York. 
ESTERN HOUSH, 


Ww 
68 & 70s. Canal Street, Chicago. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 


DRILL 
PRESSES 


MILLING 
MACHINES 


IRON 
SHAPERS - 


26, 28, 32 and 40-inch Drills. 
Automatic stop to feed. Quick return 
on right side. Table operated from 
front. Large cones and long belts, 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, Mass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent 


Self-Centering Chuck, Bit Stock Drills. 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





F, E. RE ED, 


1 worcester, Mass. 





NGINE Lathes, Hand Lathes, Foot Lathes, Upright Drills 
and Milling Machines. Agents, MANNING, MAXWELL 
MOORE, 111 LIBERTY STREET, NEW YORK. 





FLATHER ENGINE LATHES 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET, 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND MACHINE CO. 
e— | 


Manufacturers of and Dealers in 


Iron Working sap 








PLANERS A 


SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS, 


FLATHER IRON PLANERS. 


SIZES 22, 24, 26 and 30 INCH. 


wwe 





For Immediate Delivery ’ 


Three FLATHER PLANERS, 22°x22 x5 ft. 
HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 





4. 5 and 6 Ft. SWING. 





BORING AND TURNING MILLS, 


ICKFORD, 


LAKE wees N. 


WILLIAM BARKER & C€0., 


Manufacturers of 


Iron and Brass Working 


MAGHINERY,| © 


140 & 142 E. SIXTH ST., 


Near Culvert, 


CINCINNATI, 


Send for Circulars and etdee. 








“Eclipse’’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion. Cuts and screws pipes 
Y% to 2-inch. Easily carried 
about. 

“ECLIPSE” Nos. 2 ana 3. 
These are powerful and most 
efictent 
machines 
: Sor cutting 
la <a 
PIPES, with which one man can 
easily cut off and thread 6-inc Tipe. 
No. 2 Cuts and Se rews 244 to gin. 
03 2% too in. 
It will pay you to write us for 
particulars. 
PANCOAST & MAULE, F 
{Mention this paper.) Philadelphia. * 
Bee We also build Power Machines. 

















CARY & MOEN COG 
Ic ; | 


q oc 0 ails 
CEL WIRE Yay Des eon 











NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRON-WORRING = MAGHINERY, 


_ Planers, Shapers, Drills, Slotters, Eto. 





1 SUOWDERY S05, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Ly Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 









P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





JUST OUT. 
OUR NEW ILLUSTRATED CATALOGUE OF 


Turret Machinery, 


MANY NEW FEATURES. 


JONES & LAMSON MACHINE GO., 
SPRINGFIELD, VERMONT. 
SEND FOR IT. 


COS & BENDS 


BRASS and 
COPPER 


PIPE. 
ALL STYLES. 


THE NATIONAL PIPE BENDING CO. 


82 River Street, NEW HAVEN, CONN. 


cemrery BOLT 



















PF styie.e 


H. . BROWN & C0., 


EAST HAMPTON, CT. 





HUGO BILGRAM, 
440 N. 12th St., Phila., Pa. 
Maker of all kinds of 


> MACHINERY. 


Special facilities for Accurate 
ork, 





Bevel Gears cut theoret- 
ically Correct. 
OUR 


NEW TUTHLOGT OF TOOLS 


And Supplies ro Rar to any address on receipt of Ten 
ts in Stamps (for postage). 


Chas, A. Strelinger & Co., 92" Detroit, Mich. 
=) UNIVERSAL #?PLAIN 


*=- MILLING MACHINES 


EXCLUSIVE aE ECIALTY | 


~ THE CINCINNATI MILLING MACH C° 
> CINCINNATI. oh 








WANTED: 
Manufacture on Royalty, the 


Parties to Purchase or 


s 
Barbed Spring Key, 
invented by Mr. OBERLIN SMITH and illustrated 
on page 1077 of the Jron Age of June 26th. 


FERRACUTE MACHINE CO. 
BRIDGETON, N. J. 





'W. C. YOUNG & CO. "iinet r* 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 





Blaisdell Engine Lathes. 


All Sizes from 14 D to 30 in. swing 
carried in stock. 


HILL, CLARKE & CO., 
156 OLIVER ST., BOSTON, MASS, 


BOYNTON & PLUMMER, 


WORCESTER, MASS, 
Manufacturers of 


” Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 


Bolt and Nut Machinery, 


SECOND-HAND TOOLS 
Kor Sale Cheap. 














1’ Acme Bolt Cutter, old style frame. 

No. 444 Schlenkler Bolt Cutter (old style), cuts to 134’ 

No. 5 Schlenkler Bolt Cutter (new style), cuts to 2’ 

Double Schlenkler Bolt Cutter (new style),cuts to7¢”’ 

Double Lewis, Oliver & Phillips Bolt Cutter, cuts 
to 144” 

National Double Rapid Bolt Cutter (old style frame). 

3-Spindle Belt Nut Tapper. 

6-ft. Compound Shaper (double tables). 

12’ Crank Planer. 

Durfee & Doe Key Seating Machine. 


The NATIONAL MACHINERY CO., 


TIFFIN, OHIO. 





Belt Power Air Pump and 
Condenser. 


CONOVER & CO., 


CONSULTING 
vs MECHANICAL ENGINEERS 
. 95 LIBERTY ST., 
NEW YORK. 





NoAirLocks. 15 to50percent. 
fuel saved or equal amount of 
power gained. tuns with same 
economy as engine 

Adapted to all kinds of En- 
gines. Send for Circular. 








CURTIS & CURTIS, 
FOR HAND OB POWER. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES 


66 CARDEN ST,, BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 








FFEL& ars 
NEW YORK. 


o 9 5 
ar od), 

» 

: 3 S| 


KEuF 


FACTORY, HOBOKEN, N. J. 


Fl 
Manufacturers of th 


Drawing Materials, Etc., 


Superior Swiss Drawing im ‘ 
ments, Extra and Best Quality, K ' 
German Drawing Instruments, 


Co, 


Ty = & 
Ae 














Paragon, Duplex, Universal, Anvil Drawing, Helios, Blue Process 
y oaks. Scales, Triangies, T-Squares, Drawing Boards, Standard 
Profile and Cross-section Papers. 


Catalogue to professional people on application, 


FRISBIE FRICTION 
PULLEYS = CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, NEW YORE 








8,200 Copies of | ‘PRAY'S BOOK,” | 
20, YEARS WITH INDICATOR 


1890. 2 i $2.50, 
OHN WILEY & SONS, 63 E 10th Se. NY: 


BARNES’ 


“NEW SENSITIVE DRILL 


HAS THESE GREAT ADVANTAGES: 








The speed can be instantly changed from 0 to 

1600 without stopping or shifting belts. Power 

applied can be graduated to drive with equal 

safety,the smallest or largest drills within its 

range,a wonderful economy in time and great 

saving in drill breakage. Send for catak ogue,. 
W. FF. & JNO, BARNES CO.,, 


1995 Ruby St., Rockford, Til. 


RARNES PAT, FOOT POWER MACHINERY. 
I feel so aews pleased 
with your Velocipede 
Foot Power with seat, 
that I wish to add m 
testimony to its supe: hm 







ory. I did not enpect 
to like i ut jen aw 
used the Veloci 


; bb we I wold Fea 
nothing else. Itso greatly lessens the fa’ e 
of using foot power, in fact, it may be said to be 
‘ almost without fatigue and ‘isa steadier ae. 
+ Ionly wish I had known of it sooner. SBND 
OaTALOGUE. W.F.& J. BARNES CO., 1995 Ruby St., Rockford, wD 


Finished Hexagon Nuts, 


OUR CLAIMS: 
Made from best Stock. 
Practically true to Gauge, 


Perfect Hexagon for close-fit- 
ting Wrenches, 


Uniformity of Thread, 
PROMPT SHIPMENTS, 
LOW PRICE. 
Write for Prices, Etc., to 


TRUMP BROS. MACHINE CO., 


ave 





( £ 
peo 











Manufacturers, 
WILMINGTON, DELAWARE, J. S. A. 
ulultiluduaba =k Lay 








L. S. STARRETT. 


Manufacturer of 


FINE TOOLS, 
ATHOL, MASS. 


3 Senp Stamp FOR FULL List. 


whe PRATT Tlustuuuh 




















E/ 


shushtalatilittatsttatstuts! uf mM PTR mn 


SLEASON MACHINE T0015 


Engine Lathes, 22 inch to 72 inch swing. 
Iron Planers, 26 inch to 84 inch wide. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON. 


GUIDE 
PULLEYS 


FOR 
LIGHT 
BELTS. 


JOHN ROYLE & SONS, PATERSON, Ni. J. 


Damper Regulators 


Ours is the Simplest, 
Cheapest and Best. 


Price, $60 and $100. 


Each Machine Nickel 
Plated. 


Ouly Two Connections 
Necessary. 
Weight 15 and 30 lbs, 


Mason Regulator Co, 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 


matic Injector of 1885. 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVIOE. 


Hamilton 
OHIO. 





Tad LONG 4 AUSTATTER Ut 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, 7s Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 
Send for New Catalogue, 


OPEN Si IRON PLANERS 5 FOR [MMEDIATE DELIVERY. 


One 30 in. x25 in.xG ft. 

One 30 in. x25 in.x6 ft. with Extra Side Head. 
Two 30 in.x25 in.xs ft. 

One 36 in. x30 in.xS ft. 

One 48 in.x18 in.x 14 ft. with Extra Side Head. 
One 48 in.x48 in.x16 ft. with Extra Side Hlead. 





4 he 


wT 



















PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG, 25, 1885 





BALTIMORE, MD. 
Manufacturers of 
Cutting from 1-8 in. to 6 in. diameter. 


Very Cheap. 
THE DETRICK & HARVEY MACHINE CoO., 
MACHINERY Co. 
LEVELAND, OHIO, 
ACME poLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLTCUTTERS. 
Also SEPARATE HEADS and DIES. 
FIRST PREMIUM, CINCINNATI] CENTENNIAL. 
CAPACITY 
10 to 100, 000 
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PROVIDENCE,R.I. Engin 
oe 99 
CORLISS ENCINE. 
These works have been fully equipped, at great cost, with heavy special tools, of his 
The public will understand that we have no relations with American or European builders 


Incorporated June, 1856, Established by 
CEORCE H. CORLISS, 
INVENTOR OF THE CELEBRATED 

PESICNER & BUILDER OF THE FAMOUS 

” 
‘CENTENNIAL ENGINE” 
Exhibited at the Philadelphia Exposition, 1876. 

invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, dnd interchangeability of parts never before attempted in the line of steam 
machinery. 
of so-called ‘‘/mproved Corliss Engines,'' and that the final and perfected Engine of Mr. 
George H. Corliss, embodying his latest ideas, is to be obtained, in America, exclusively at our works. 


ALSO MANUFPAOTURERS OF THE 


Gondlss Parcyt VanrieaL Tuaouan Waren Lee Borusa, 


Especially adapted for compound and triple expansion engines requiring superheated steam 


BEMENT, MILES & CO, 


3 ee DELPHIA, PA,, 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MAOHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


THE ILLES & JONES (0, 


WILMINCTON, 
DELAWARE. 










on PLATE BENDING ROLLS 











ALL SIZES. Boller aie 
— Pp ers, Bridge 
Bullders, 
Ship Bulid- 
ers, Rail: 
road Shops, 
Locomotive 
and Car 
Buliders, 

— Etc., Etc. 

TH HE AE RATED FUEL: COM PANY, 
AIN STREET ARD, MANAGER 

FORGING | AND "WELDING BY PETROLEUM AiR BLAST. 
et 4. Serta ONeKerT. Ran 4 $5. 170 Lake St., Chicago ; Ww. Ts § ae RASHES! 29, 1885 
171 Broadway, New York. CHILON JONES, Gananoque, Can. G.M. SMITH, Los Raat Cal. July 5, 1887 
C. S. BARROWS, 46 Wade Building, Cleveland, Ohio, Michigan and Indiana. GILBERT & Feb. 5, 1889 
BARKER MFG. CO., General Agents for the United States, Springfield, New York and Boston. July 23, 1889 


THOMAS, SHEPARD & SEARING, Arapahoe Building, Denver, Col. 
> [8 We will replace in Stock or Mutual ompanies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
handy in ad- 
justment. 

Invaluable 
for work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Four sizes. 


CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 





PAT'D JUNE 14 1887, 








Our Location, Foundry Capacity and Machine and Patter rn Shop Equipme nt afford 
us special facilities for furnishing HEAVY CASTINGS 
| TO ORDER, in any quantity up to size 20,000 Ibs., or SMALL CASTINGS 


| where large quantities are required. Get our estimates and. prices before ordering. 


| ALLENTOWN FOUNDRY & MACHINE CO., 


| 3d and Walnut Streets, 


ALLENTOWN, PA. 











~ (WYMAN & GORDON, 


WORCESTER, MASS. 


~ (DROP FORGINGS. & 
| THE CHESTER FOUNDRY & MICHINE CO. 


CHESTER, PA. 








Builders of CRANES of every type and capacity, MARINE, PUMPING and BLOW- 
ING ENGINES, CORLISS ENGINES, HYDRAULIC PRESSES, ACCU- 
MULATORS, and SPECIAL MACHINERY of every description. CASTINGS 
IN DRY OR GREEN SAND AND LOAM. 












W. H. NICHOLSON & CO., 
WILKES-BARRE, PA, 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by a to any address 
in the U. 8., Canada or Mexico, nod iy 30 
or single copies, 5 cts. each, postpaid. 


Set of 8 Manpasre takes 
from 1” to 7” 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. 8., Canada or Mexico, aor 65, 
or single copies, 5 cts. each, postpai 


— QLOUGH’S PATENT 
YF DUPLEX GEAR CUTTER 


= For cutting the teeth o1 gears ; one 
a Duplex Cutter cute a pitch from 15 
= . teeth to a rack inclusive. 
Kept in stock from 4 to 36 pitch 
and warranted. Circular and price 


R. M. CLOUGH, 
MERIDEN, CONN. 


DRAWING STAND 


With or without board. 


The best and most convenient Draw- 
ing Table in the world. 


JONES & MACK, 








Order now before our stock 
of papers is exhausted. 


ADDRESS : 


American Machinist, 
96 FULTON ST., 
NEW YORK, 






































THE ‘COUBERT MFC.CO. 





and at very high pressure. 





119 W, Gth St., 





32 CORTLANDT ST. NEW YORK 


CINCINNATI, 0. 
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BUCKEYE AUTOMATIC CUT-OFF ENGINES 
In Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or bigh rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
= anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for Driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 

<== Steam Engine Construction and performance, free by 
ae mail. address, BUCKEYE ENGINE CO., Salem, Ohio, 


a 
‘ 10 TELEPHONE BUILDING, } N. W. ROBINSON, 154 Wash ngton St., Chicago, Ill, 
SALES AGENTS: W. L. SIMPSO y 18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St. Paul, io 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenten), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


BLESSING’S W ATER CIRCULATOR »° PURIFIER 


Guaranteed to Absolutely Prevent Forma- 
tion of Scale in Steam Boilers. 


Automatically takes water from the boiler. 
filters, it and returns it in pure condition, 
thus removing scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines the well-known 
Albany Steam Trap with a Filter of novel 
construction, which has no rival in point of 
simplicity, facility for cleaning, and assurance 
against clogging of sand valve. 

Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circu- 


NEW TANGYE 



















PaHHAHI 


2 : lators and Purifiers, etc. ¢ 
= nC Albany Steam Trap Co., ALBANY, N.Y, 





S 


SS 


66 
OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 
88d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 
New York Agency,18 Vesey St. 





VAN DUZEN 
CAS & CASOLINE ENGINE 


OPERATED with COAL 
e| and OTHER MANUFAC- 
= 105 TURED GASES AND 

le | GASOLINE. 
RELIABLE AND 

ECONOMICAL. 
Fully Warranted 


AN DUZEN 
Gas & Gasoline Engine Co. 
BOE. 2d St., Cincinnati, O. 









OVER 25,000 
ENGINES SOLD. 


HORIZONTAL 

** Otto’’ Gas Engines. 
VERTICAL 

66 Otto?’ Gas Engines. 
TWIN CYLINDER 





LANE’s 
‘* Otto’ Gas Engines. 5 
COMBINED Foundry & Machine 
“OTTO'’ GAS ENGINES AND PUMPS WORKS 
COMBINED ¥ 


HUNTINGDON, PA. 
Fine Upright Engines, 


The following sizes are 
carried in stock, made in 
large qneneies, with spe- 
cial tools, at special prices: 

3,4,5,6,7&9H.P. 

If you want one Engine, 
it will pay you to write us. 

If you handle large 
quantities, it will pay you 
to write us. 


MACHINE TOOLS 


For Immediate Delivery. 


; ; “OTTO” GAS ENGINES AND DYNAMOS, 
_———— 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


STEARNS MFG CO. 















One Driving Wheel Lathe 70’ swing ; second-hand. 
One Fifield Engine Lathe 30” by 16’; new. 
One Lathe and Morse Lathe 32” by 17’; new. 
One Lathe and Morse Lathe 36” by 15’; new. 
One Gray Planer 30” x 30’ x 8’; new. 
One Pease Planer 34”’ x 32’ x 8; new. 
One Pease Planer 36” x 36’ 8; special; new, 
One Powell Planer 36” x 36’’ x 12’ with 2 heads; new. 
One Pond Planer 38” x 38’’ x 12’ with 2 heads; new. 
One Powell Planer 48" x 48" x 14’ with 2 heads; new. 
One Bement Axle Lathe; second-hand. 
One No. 2 Brainard Milling Machine. 
One No. 4 Brainard Milling Machine. 

Send for complete List of New and Second-hand 
Tools. 


HILL, CLARKE & CoO., 
156 Oliver St., Boston, Mass. 


MACHINERY ON HAND 





ENGINES from [5 to 400 Horse Power 
Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


BRAINARD GEAR CUTTING MACHINES. 


18 In., 24 In., 36 In., 48 In. 


HILL, CLARKE & CoO., 








Engine Lathe, 14 in. x6 ft. Fitchburg, ne 
General Selling Agents, “ “14 in. x6 ft. Seomiiee oa 
sad so rb mage -, bn fair order 
> ST. I ASS as “3 6 in.x6-8 ft. *rentice, new 

156 OLIVER ST., BOSTON, MASS, “ “16 in.x8 ft McMahon, i 


16 in.x6 ft. Lathe & Morse 9 in. chuck fitted 
good order 





18 in.x10 ft. " ** 12 in, chuck fitted 
good order 

18 in. x8 ft. Prentice, 7” 

18 in.x8 ft. New Haven, fair 


2 in.x10 ft., with Taper, Compound Rest and 
urret, Bridgeport, good as new 
20 in.x10-12 ft. Mc Mahon i new 





“ “ 
“ “ 
“ “ 
“ “ 
“ 
“ “ 
“ “ 





20 in.x lu right, 

20 in. x10 ft. Fifield, fr im 
wed ” 20 in. x8 ft. Wood light, good order 
ne ad 2lin. x10 ft. Fitchburg, good order 

New Haven, fair order 
Fitchburg, good order 


Fay & Scott, new 
“ pri . 





- - 25 in. x10 ft. 
=i “e 2s in.xl4 ft. 
” ved 28 in.x16 ft 
“ * 32 in. x16 ft. 
¥ ed 38 in, x18 ft. 
’ C Pulley Lathes, 39 in., 2 heads, 
™ ™ 26 -36-50 in. 
Fox Lathes, several sizes, 
Turret Lathes, 15-20-40 in 





Teonard, good order 
Niles, A-1 order 
Stevens. good order 
fs new 
Cabinet Turret Lathe, No.2 Am _ Tool Co,, good order 
Planers, 16 in. x16 in. x4 ft iendey, goodorder 
ENCINE LATH ES sa 22 in. x22 in.x5 ft. Wheeler, 1eW 
9 re 24 in. x24 in. x6 ft. Lathe & Mo e 
B aod 24 in.x24 in. x6 ft. Fitchburg, bad 
RASS LATH ES, sa 24 in.x24 in.x5 ft. New Haven, vod order 
” 26 in.x24 in. x8 ft. Pond " - 


“ 


BORINC AND 
TURNINC MILLS, 
SCREW MACHINES, “ 


on hand and in process of construction, 


BRIDGEPORT MACHINE 


24in.x24 in. x7 ft. New Haven, 
36 in. x32 in.x12 ft. Eastern Mfr. 
Shapers, ldin, Stroke, Crank Motion, 
ni — Trav. bead, Fitchburg, 
. stroke, Eberhardt’s Pat., 
"i... Wright, 
24 in. Hendey, 
Drills, 20in. Comb Wheel Lever, Prentice, 
“$1 in. Back geared sad 
‘ 


fair order 
good order 
new pattern 
new 

“ 


“ 


16 i 
in i) 


good order 
new 
“ 


“ 





“94 in. * Self-feed, F. 8. ‘e 
“ £2. * : « Blaisdell, a 
“ 28in, by Currier & Snyder, rs 


“ “ 


28 in. Prentice, 
Brown & Sharpe, No. 1 Universal Miller, 
Garvin No. 2 Universal Miller, 

Boring and Turning Mill, 39 in. swing, 


{good as new 
new 
“ 








Tl () | | () 4 KS A Large Assortment of other Tools, New and Second 
Hand. Send for Complete List. 

, 68 Cortlandt St J.7.MAIcCaABBs. 

E. P. BULLARD, | Successor to E. P, BULLARD’S 

PROPRIETOR. BRIDGEPORT, CONN, NEW YORK. | New York Machinery Warerooms 









EWARK’N.d.. 














Eclinse Corliss Engine. FRIGK COMPANY, Builders, 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING 
MACHINERY. 


Send for Special Cireular. 


WAYNESBORO, PA. 



















aN 


3 INES: 
ono Dillts 


—PROSPECTINGs 


) BAND FRICTION 
| | ASISTS, 
. © vb a a MINING MACHINERY. 
M.@.BULLOCK MANF’s.co. CHICAGO, u. 5.4. 
THE PORTER-HAMILTON| FAGLE 8» 












“83 WORKS, 


Trenton, N. J. 





The Fisher Double Screw Leg 
4 j - Vise.—Warranted stronger grip 
=, : =e ——_ _ than any other Vise. Always 

The best engine in America for Heavy Work. parallel and cannot be broken. 


WILLIAM TOD & CO., 
Youngstown, Ohio. 


Send for Circulars. 





The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng- 
lish anvil. 
Fully war- 
ranted and 
lower price. 





Corliss . Engines 


Of the highest type, in all 





sizes, are made by 


The Lane & Bodley Co. 


CINCINNATI, O. 





Almond Drill Chuck, 
_ Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington Si. 
BRooKLYN, N. Y. 


C. H. DE LAMATER & CO. 


have closed their extensive manufactory at the 
Foot of West 13th Street, New York. and have sold 
the Hot Air Pumping Engine and Steam Pump busi- 
ness to the De Lamater Iron Works (incorporated 
in 1889), and the Propeller Wheel business to the 
Samuel L. Moore & Sons Co., of Elizabethport, New 
Jersey. 

In order to close out the remainder of the stock, 
offer for sale 


AVery Desirable Lot of Machinery, 


such as lathes from 15’ to 88’ swing, planing ma- 
chines 48''x45'’x10’, 53’'x50'’x12’, 17’’x14'’x24’, 72'’x 
69'’x24’, and various other sizes; drilling machines, 
slotting machines, shaping machines, boring ma- 
chines, bolt-cutting machines, cutting-off machines, 
nut tappers, milling machines, gear cutters, emery 
tool grinders, portable drills, screw-cutting ma- 

chines, vises, lathe and planer tools, and a variety 

of small tools ; also traveling and jib cranes. 

{| Punching and shearing machines, for boiler makers, 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils. sledges, tongs, etc. Pattern 
lathes, benches, saws, screws, nails and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks, ropes, bolts, nuts, wash- 
ers, packings, pipe and fittings, iron and brass 
valves, Boiler iron, steel plate and boiler rivets. 
Bar iron and steel, also steam hammers, and two 
8x16" and one 10’’x20” Rider cut-off engines. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


merits 
described in an illustrated pamphlet, 


The of their engines are 


which will be sent to any one inter- 


ested. 
CORLISS 


FOR SALE, ENGINES. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, N, Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, theirimproved 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using them. 
Address as above. 


PLANER VISES. 


THE GILKERSON MACHINE Co.,, 
HOMER, N. YW. 


























The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 
15 CORTLANDT STREET. 


NEW YORK SELLING OFFICE, 
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PROVIDENCE, R. I., U.S. A, 





of Duplicate Parts. 


y They can be 
| a 


losing their form. 


23 SOUTH CANAL ST,, 


, Brown & Sharpe Mfg. Co., 


Are the most econom'cal for t'\e manufacture 


sharpened by grinding without 





“a S.A. SMITH, 


Western Representative, 


CHICAGO, ILL. 














THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U. & A. 
Ask those who wish to reduce expense in manufacturing to 
try Holders with Inserted Cutters, instead 
of Forged Tools, in Lathes and Planers for Turning, 


Threading, Shaping, and Boring Metals. 


The cutters are 


inexpensive and may be sharpened by grinding without 
changing the form. 


CIRCULARS AND PRICES FURNISHED 


UPON 


APPLICATION. 



















HAMILTON, 


MACHINE TOOLS. 


Car Wheel and Axle Machinery. Double Axle 
Lathes. Single Axle Lathes. Axle Cutting- 
off and Center- 
ing Machines. 
Car Wheel Bor- 
ing Machines. B-\"} 
Hydrostatic ps 
Wheel Presses. 
Car Wheel 
Turning 
Lathe. Sa 


NEW YORK, 
98 Liberty St. 


PHILADELPHIA, 
705 Arch &t. 


PITTSBURCH, 
Lewis Block. 





Nie PL WORKS 


OHIO. 





CHICACO, 
Phenix Building 





THE YALE & TOWNE MFG CO. 


STAMFORD CONN 


NEW YORK” CHIGAGO. PHILA. BOSTON 








JENKINS BROS.’ 


¥K eyed Stuffing Box and Disc Removing Lock Nut 
I s used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “Trade Mark.” 
$ hould you order INSIST on having Jenkins Bros.’ 


71 JOHN STREET, NEW YORK. 
21 NORTH FIFTH STREET, PHILA. 





VALVES. 


FE= very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture. 


Valves. 


54 DEARBORN STREET, CHICAGO. 
105 MILK STREET, BOSTON. 





PULLEY LATHES. 
LATHES. 


ENGINE LATHES. 
MONITOR AND FOX 
TURRET 

EXTRA HEAVY IRON PLANERS. 
TRIPLE GEARED AND CRANK SHAPERS. 
UPRIGHT DRILLS WITH SPECIAL 
IMPROVED MILLING 


t@~ MACHINE SHOP OUTFITS A SPECIALTY. 





THE LODCE & DAVIS MACHINE TOOL CoO., 


WORKS: CINCINNATI, O. 


EASTERN HOUSE, 


64 CORTLANDT ST., 
NEW YORK. CHICAGO. 


tar SEE ADVERTISEMENT, PAGE 16. 


BORING LATHES. 


FEATURES. 
MACHINES. 


WESTERN HOUSE, 


68 & 70S. CANAL ST,, 





WHAT our customers say about the 


EBERHARDTS PATENT DRILL PRESS. 


The only one built on correct principies. 

More economical than any we have ever used. 

Can do double the work. Most convenient. 

Best in the market. Much admired. 

No trouble or expense for repairs, 

Could not ask for anything better. 

There may be as good a one made by some one else, 

but I have not seen it. 

I teel that | did wisely in buying your tool. 

We consider ita moci tool and fills the whole bill. 
Below we give the names of a few who are using 

our Pat. Drills, Gear Cutters, Shapers, etc. Machines. 

Missouri Pacific Railway Co., St. Louis, Mo.. ..3 

Eames Vacuum Brake Co., Wate rtown, N., Y....4 


Carnegie, as Lah & Co., Pittsburgh, | EA 
American Brake Co., St. Pe |e 
Worthington Pump W orks, Brook! an. Masses 8 


King Iron Bridge Works, C ‘le veland, "ahs: 9 
Filer & Stowell Mfg. Co., Milwaukee, Wis......3 
Hutchinson, Hollingsworth & Co. , England RE 8 
Daft Electric Light Co., Marion, 2 epeqealenaies 8 
Pratt & Whitney Co., Hartford, Conn.......-- 8 
R. Hoe & Co., New York City aeheth's 
Cooke Locomotive Works, Paterson, N. :. RP 

Also, Standard Oi] Co, Lima, O.; Morgan En iaeanio 
Co., Alliance, O.; Grand Trunk Railway of Canada 
Can.; Brainard Milling Machine Co., Hyde Park, Mass.; Bos- 
ton Bridge, Works, Boston, Mass.: Pond Machine Tool Co., 
Plainfield, N. J.; Niles Tool 'Wks., Hamilton, O.; Geo, A. Gray 
Co., Cincinnati. ‘Oo. Write to 


COULD & EBERHARDT, 
For Catalogue A. NEWARK, N. J. 


=a ONITUN ote ON wae 





we 


t 
val 
r) 






‘om jeuuy F GST 
05 SUITIRIA WALe4) ot 


Belt Clamps, 
Right 


FROM 


Right Inch 
Thirty-Six 






Sizes, 






Inch. 












Machinists’ Tools, 
Sewing Machine 
Shuttles 


AND 


Bobbins, 


DROP-FORGINGS OF EVERY DESCRIPTION. 


SEND FOR CIRCULAR. 





ing Machine. 


Vertical Mill. 







"a7a% 
4% 


WARNER & 


WANE, 


CLEVELAND, OHIO. 


Machine Tools 


FOR 


lronzBrass 
Work. 


REI oor ear 
= i: Send for 
Tilustrated 

Catalogue. 





Manufacturer of ENGINE LATHES 
ng. Cuts, Photographs 

on application. 
Lowell, Mass., U. S. A. 


from 16to 48 in. swi 
and Prices furnishe 





y 


jut! 


pl 


GEO. W. FIFIELD, 


POUR PMG 


a 






«| SALESROOM & OFFICE, 113 Liberty St., 





ing’ 
(G 





issued b; 


ton, Mass, 
RANT ) 


Every machine or manufacturing concern 
should send for the list of 600 sizes of cut iron 
spur and bevel gear wheels and racks lately 
the Lexington Gear Works, of Lex- 












Lathes, 


Key-Seating Machines 
: and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


Works at North Bloomfield. 


Planers, Drills, 
or anything in Machinists’ Tools 
__ OF Supplies. 


W. P. DAVIS, 


Rochester, N. Y. 


THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 





MILLS. 

Radial Drills, Planers, Lathes, Heavy & Powerful, from new 

patterns of the latest and best designs. ’ 
N.Y. City. 


BORING 


NEW SHOPS, PLAINFIELD, N. J. 








J. M. ALLEN, Presment. 

Won. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Second VicE-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 





THE G.A. GRAY CO. 


Cincinnati, Chio, 


PLANERS 


AND 


LATHES 

















GS. PRATT & LETCHWORTH, 


== BUFFALO STEEL POUNDRY, 
BUFFALO. N. Y. 











Faro NADU NGTETINCRCTON 
Manuras TURER SE 





25” Pillar Shaper. 











J/’.M.CARPENTER <= 


PAWTUCKET.R. I. 





Manufacturer 


APS & DIE 














